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Among airlines to first offer Convair 
Jet 880 service will be 
TWA, DELTA, 


TRANSCONTINENTAL, S.A. ( Argentina), 


REAL-AEROVIAS ( Brazil) 


... the plane with the Midas touch 


Fit for a king, the Convair Jet 880 has the golden touch of regal 

elegance! With dramatic new interiors, and first class, two-abreast 
seating throughout...the Convair Jet 880 will bring exciting and exclusive 
new concepts in travel luxury. In addition, the Convair Jet 880, world’s 
fastest luxury jet-liner, offers airlines low operating cost, economy of 
maintenance, and ability to serve big city and small. For both passengers 
and airline operators alike, this is the plane with the Midas touch! 


CONVAIRA 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 





TRANSMISSIBILITY IN & 
OF IMPRESSED AMPLITUDE 


PREQUENCY In C.F. S 


Transmissibility curve for new Lord BTR 
Mountings exhibits no discontinuities. Above 
550 c.p:s., transmissibility is below 1%. 


LOAD IN POUNDS 
> 


OEFLECTION IN INCHES 


Non-linear axial and radial load-deflection 
curves show smoothly increasing shock ab- 
sorption characteristics of BTR Mountings. 


new LORD BTR mountings 
for airborne electronic equipment 


Lorp announces a new series of vibration control mountings for the 


protection of airborne electronic equipment. They incorporate 


Lorp’s new Broad Temperature Range elastomer—*BTR™—which e provide excellent 


combines performance-proved elastomeric advantages with extreme 


environmental resistance all-attitude 
BTR Mountings provide excellent all-attitude vibration isolation 


of frequencies to 2000 c.p.s. under steady-state accelerations and vibration control 


transient shock conditions . with no standing waves, distributed 


system responses or “bottoming”. Broad temperature operation is 


possible since transmissibility and resonant frequency remain 


Virtually constant from —65° to 300°1 ca withstand extreme 
The BTR eclastomer combines three functions: load carrying, i : i 


damping and snubbing. It resists oil and ozone, has high tensile 
strength, high tear resistance and good flex life 

The new mountings are designed in three basic sizes—HT0O, HT1 
and HT2—for loads from 3 to 80 pounds per mounting 
Specification MIL-C-172B mounting hole configurations provide 
maximum interchangeability in standard military equipment. 

For further details on the new BTR Mountings, consult your 
nearest Lorp field engineer, or contact the Home Office, Erie, Pa. 

FIELD ENGINEERING OFFICES of bonded 


ATLANTA, GEORGIA - CEda 1123 DAYTON, OHIO - BAidwin 4-887 
: rubber 
BOSTON, MASS. - HAncock 6.9135 DETROIT, MICH. - TRinity 4-206 


designers 
and producers 


CHICAGO, ILL. - Michigan 2 -6010 KANSAS CITY, MO. - WEstport 1.0138 

CLEVELAND, OHIO - SHadyside 9-3175 LOS ANGELES, CAL. - HOlywood 4.7593 4 products 
DALLAS, TEXAS - Riverside | - 3392 NEW YORK, N. Y. - Circle 7-3326 8 a sin 1924 
PHILADELPHIA, PA. - PEnnypacker 5 - 3559 OnNDED RuBee ce 


“In Canada — Railway & Power Engineering Corporation Limited” 


LORD MANUFACTURING COMPANY - ERIE, PA. 





The Northrop F89 Scorpion interceptor 
utilizes many parts made of Silastic. 
Shown is a seal on one of three duct con- 
nectors joining hot air lines from the 
engine. Left fork of duct carries heat to 
cabin, main duct feeds de-icing system. 
Because the seals must withstand high en- 
gine heat and constant pressure from re- 
taining rings, they are molded of Silastic. 
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oh LASTIEC keeps shape under heat, clamping 


Temperatures of 500°F are easily withstood by parts 
For resistance to fuels. oils and molded of Silastic*, the Dow Corning silicone rubber. 
Mgrs “ees At 130 F, Silastic remains strong and resilient. 

solvents, specify Silastic LS Compression set runs as low as 15% at 300 F; resist- 
ance to weathering, oxidation, and ozone is excep- 

tionally high. Silastic molded parts are available in 

almost any size, shape, or color from many leading 


Get latest data on Silastic. Mail coupon today rubber fabricators. 
Typical Properties of Silastic for Molded Parts 


¢ Temperature range, °F —130 to 500 
* Tensile strength, psi 600 900 
¢ Elongation, % 150 300 
¢ Compression set, %, @ 300 F 15 to 40 
¢ Hardness range, durometer 20 to 90 
* Dielectric strength, volts/mil 400 to 500 
¢ Oil resistance Dependent on type of oil 


Dow Corning Corporation, Dept. 093 
Midland, Michigan 
Please send me latest data on Silastic 














“7.1. REG. U.S. PAT. OFF If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 





AVIATION CALENDAR 





Mar. 13-14—Institute of the Aeronautical 
Sciences, National Flight Propulsion 
Meeting (Secret clearance required), Ho- 
tel Carter, Cleveland, Ohio. 

Mar. 13-14—Second National Conference 
on Aviation Education, Hotel Mayflower, 
Washington, D. C 

Mar. 14—Aircraft Production Meeting, So- 
ciety of Automotive Engineers, Texas 
Section, Hotel Adolphus, Dallas, Tex 

Mar. 16.20—Joint Aviation Conference, 
American Rocket Society-American So- 
ciety of Mechanical Engineers, Statler- 
Hilton Hotel, Dallas, Tex 

Mar. 17-21-1958 Nuclear Congress, Inter 
national Amphitheater, Chicago, II]. Con- 
gress includes: Fourth Nuclear Engineer 
ing & Science Conference, Atomic 
Energy Management Conference, Sixth 
Hot Laboratories Conference, and Atom- 
fair 

Mar. 18-19—Conference on extremely high 
temperatures (over 30,000K)," sponsored 
by USAF Cambridge Research Center, 
L. G. Hanscom Field, Bedford, Mass. 

Mar. 18-19—First Inter-Service and Industry 
Symposium on Guided Missiles Training 
Equipment (limited to those with Secret 
clearance), Naval Ordnance Laboratory, 
White Oaks, Silver Springs, Md. For 
details write: Mr. J. G. Vaeth, Head of 
New Weapons & Systems Division, U.S 
Naval Training Device Center, Port 
Washington, N. Y 

Mar. 20-22—1958 Western Space Age Con- 
ference and Exhibit, Shrine Exposition 
Hall, Los Angeles, Calif. Robert Hotz, 
guest speaker, at noon session Mar. 20 
‘The Missile Dollar.”’ 

Mar. 24-26—Annual Meeting, Aero Medical 
Assn., Statler Hotel, Washington, D. C 

Mar. 24-27—Institute of Radio Engineers, 
National Convention, Waldorf-Astoria 


(Continued on page 6) 
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Houdaille... 
your dependable source 


for vibration control and 


power equipment 


Need direct rotary torque output for a small envelope ? 
Looking for a practical solution to control-surface vibration ? 
Whatever your requirements for hydraulic or vibration- 
control applications, Houdaille is your best source. The 
items shown here are typical of recent Houdaille designs 

— application-engineered for dependability and performance. 


WRITE FOR TECHNICAL BULLETINS giving complete 


desc riptions and specifications. 


oudaille 
ndustries inc. 


BUFFALO HYDRAULICS DIVISION 
537 EAST DELAVAN AVENUE e BUFFALO 11, NEW YORK 





easily installed AVIATION CALENDAR 


factory calibrated (Continued from page 5) 


Hotel and New York Coliseum, New 
York City 


TRANS-SONICS Apr. 8-10—Eighth International Symposia, 
RRS NR RE Nt A A La ER RE 





Electronic Waveguides, Engineering So 
REG. T.M. cieties Bldg., 29 W. 39 St., New York 
City 
NS U RS Apr. 8-l1l—National Aeronautic Meeting, 
SURFACE TEMPERATURE TRA D CE Society of Automotive Engineers, Inc., 
Hotel Commodore, New York, N. Y 
Apr. 10-11—Aeronautical Training Society 
actual size Annual Meeting, Mayflower Hotel, 
CEMENT-ON*, Type 1375 Washington, D. C 
: ’ —— Apr. 10-12—Southwestern Institute of Radio 
- Engineers Conference and _ Electronic 
The temperature sensing element is en- TYPE TEMPERATURE RANGE Show, St. Anthony Hotel and Municipal 
‘ , 13754 —300 to +650F. Auditorium, San Antonio, Tex. 

ae ae ates: ragga 13758 © te 1000F. Apr. 16—“Inductive Testing Requirements 
can be installed on any surface with 1375¢ +200 te 1250F. of Contacts Used in Aircraft Electric Sys 
TRANS-SONICS Type 64C cement. 13750 +500 te 1550F. tems,” M. Trbovich, Hartman Electrical 
Mfg. Co., Engineers Club, Philadelphia. 
actual size Apr. 16-19—l4th Annual National Forum, 
WELD-ON*, Type 1376 American Helicopter Society, Sheraton- 

Park Hotel, Washington, D. C. 
Apr. 17-18—Institute of Environmental En- 
The temperature sensing element is en- TYPE TEMPERATURE RANGE gineers, Second Annual Technical Meet 
1376A —300 to +650F. ing, New Yorker Hotel, New York City. 
13768 0 te 1000F. Apr. 22-24—1958 Electronic Components 
and is installed by spot welding the cover 1376C +200 to 1250F. Conference, Ambassador Hotel, Los An- 

to the underlying metallic surtace. 1376D +500 to 1550F. geles, Calif. 

Apr. 22-24-1958 Annual Convention, In- 
ternational Airline Navigators Council, 

RANGES: From —400F to + 1550F. Piccadilly Hotel, New York, N. Y 
Apr. 28-30—Second Annual Astronautics 
Conference, sponsored by Air Force Office 
RESISTANCE CHANGE: 100 ohms over calibrated range. of Scientific Research and Institute of 
Aeronautical Sciences, Shirley Savoy 


ACCURACY OF CALIBRATION: +1% of range interval Staiil Wines Cale 
+2% for temperatures over 1000F. ; ae 
May 1-8—26th Annual Meeting, American 


MAXIMUM CONTINUOUS CURRENT: 20 milliamperes rms Society of Tool Engineers, Philadelphia 
“ : Convention Center, Philadelphia, Pa 
REPEATABILITY: +0.2% of range interval. | May 4-7—Fourth National Flight Test In- 





cased in a thin die-formed metal cover, 


OUTPUT: Up to 5 volts without amplification. 


VIBRATION: 1-inch double amplitude, 0-22 cps; strumentation Symposium, Park Sheraton 
25g, 22-2000 cps. Hotel, New York City 
May 12-14—National Conference on Aero 


ACCELERATION & SHOCK: 100g on all three major axes. 
nautical Electronics, sponsored by Insti 


LEADS: Two 6” nickel wires with high temperature insulation. tute of Radio Engineers, Biltmore Hotel, 
Dayton, Ohio 

May 14-16—Spring Meeting, Society for Ex 
Trans-Sonics Cement-On Type 1375 and Weld-On Type 1376 Surface perimental Stress Analysis, Hotel Manger, 

Temperature Transducers are platinum resistance thermometers that can be Cleveland, Ohio 
installed on any surface, flat or curved, metallic or non-metallic, for accurate May 19-22—17th Annual National Confer 
temperature measurement. The protective cover of the resistive element is ence, Scciety of Aeronautical Weight En 
cemented or welded directly to the thermal surface to form an isothermal system gineers, Inc., Belmont Plaza Hotel, New 

which gives a transducer reading that corresponds to the true skin temperature. York. N. Y 


: : - - , ‘ > 2-4—1958 National Telemetering Con 
¢ - : ~ eh 2 % 3 June g 
A 5 point resistance-temperature calibration certificate at 0, 4, 4%, % tegnce aed Baltienter Vatel Belticncn 


and full scale temperature is supplied with each transducer. A strip of aluminum Sinn 9b-Senith tebivnitiondl Achemaiten 
Thermotape* is also furnished with each unit to provide an alternate means of Fx tet ih ad meats na Colis a 
tape-on installation useful to 800F and under limited conditions to 1000F. Ny. NY. —_"" —- 
24-26—3lst Meeting, Aviation Dis 
tributors and Manufacturers Assn., Mount 
Washington Hotel, Bretton Woods, 
N. H 
June 25-27—Air Transportation Conference, 
sponsored by American Institute of Elec- 
*reacemann trical Engineers, Hotel Statler, Buffalo, 
N. Y. For information: S$. H. Hanville, 
Jack & Heintz, Cleveland 1, Ohio 


TRANS-SONICS Sept. 1-7—1958 Farnborough Flying Display 


and Exhibition, Society of British Air 

atk craft Constructors, Farnborough, England 

Decision Transducers Sept. 6-14—International Aviation Show, 
| Coliseum, New York, N. Y. 
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Types 1375 and 1376 are the newest members of the Trans-Sonics family | June 


of platinum resistance thermometers for measuring surface temperatures. All 
units are capable of delivering up to 5 volts without amplification. Write to 
Trans-Sonics, Inc., Dept. 7, Burlington, Mass. for Technical Bulletin on Surface 
Temperature Transducers. 





For the eyes of 
Argus, the all-seeing 


radomes by McMillan...developed and delivered 
to meet Canadair’s roll-out date (scheduled 2'/2 years before) 


Named ARGUS after the “watchful guardian” of 
Greek mythology, Canadair’s CL-28 carries the most 
comprehensive collection of electronic and other 
detection equipment ever assembled into one aircraft 
for locating, tracking and “fixing” enemy submarines. 


It has a number of radar “eyes”. 


The radomes for these “eyes” were developed by 


McMillan Industrial Corporation. 


For the forward antenna, McMillan developed, 
manufactured and tested one of the largest radomes 
ever built — measuring 16’ long x 8’ wide x 8 deep. 
Tremendous in size, this radome had to be designed 
to be lightweight yet meet rigid electrical, environ- 


mental and structural requirements. 


Whether your problem is that of a small, accurate 
missile radome, a mammoth aircraft radome or a 
ground radar system, you can benefit from McMillan’s 
sixteen years of experience in design, manufacture and 
testing of all types of radomes. 


Send for our latest brochure. 


Ne Mtllon 


McMILLAN INDUSTRIAL CORPORATION 
BROWNVILLE AVENUE + IPSWICH, MASSACHUSETTS 





ALOUEMIE 
BEPENDABILITY 


BRINGS NEW HORI zOnws 
TO HELICOPTER OPE RATIOWV 


» Instant take off ... 
Simplified controls 
» Instantaneous power response 
Low maintenance time to flight time 
Top performance in extreme hot or cold weather 


The Alouette, designed by Sud Aviation, is the world’s first production turbine-powered 
helicopter. Its almost unbelievable versatility makes it ideal for a broad range of 
operations heretofore considered outside helicopter capabilities. Republic Aviation 
Corporation . . . recognized for its alertness and foresight for more than a quarter 
century . . . is now selling . . . “tomorrow's design today”! 


Contact Helicopter Division for literature and demonstration—EARLY DELIVERY. 


Reewaue AVIATION CornPpornsaTion——@e 
PILLIEL OOP VEE TIVES 


FARMINGDALE, LONG ISLAND, WN, Y, 
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Firestone Tires qualify as original 
equipment on new Boeing 707 VJetliner 


Like most everything about the sleek, new Boeing 707, new kinds 
of tires were called for, new tire specs had to be written. To get the 
safest, most dependable tires that could be built Boeing accepted 
recommended qualification tests set up by the Tire and Rim 
Association. Tire engineers carefully reviewed the requirements and 
decided that dynamic testing at 200 m.p.h. was necessary to assure 
maximum safety. All tire manufacturers had to meet or exceed 
these specifications to qualify. 


The first tires tested by Firestone passed with flying colors. 
That was not surprising because Firestone Tires had already been 
accepted as standard equipment on the new big long-range military 
jet bombers. In addition Firestone had years of experience in 
building all kinds of tires for the toughest kinds of service—tires 
to take the landing wallop of supersonic military jet fighters; the 
impact of heavy loads in rugged earth-moving operations; tires to 
withstand the heat build-up in the fastest auto races in the world 
like the Indianapolis ‘‘500’’ and the Monza International “500” 
where speeds average 190 m.p.h. 

Firestone is proud to have been accepted as one of the com- 
panies supplying tires for the new Boeing Jetliners—proud of the 
part they have been assigned in ushering in this wonderful, new 


Pa , 
age of faster, safer, more comfortable air tra_:sportation. Fire $ to n @ 


BETTER RUBBER FROM START TO FINISH 


Enjoy the Voice of Firestone on ABC television every Monday evening Copyright 1958, The Firestone Tire & Rubber Co., Akron, Ohi 
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“a POWER 
Z5 Mo \GHTER 
250 Zoo INCREASE IN OVERHAUL LIFE 


Here is the first helicopter transmission 
specifically designed and developed to meet 
the 1000 hour concept so long sought by the 
Army. 
Western Gear developed this new “first” 
in aviation from the paper-problem stage to 
manufacture, adding, as always, two of its \ ” 
own requirements to the specifications... This close-up view of the new Western Gear 
ruggedness and reliability above standard. 1000-hour helicopter transmission emphasizes 
You can always count on Western Gear its ease of maintenance, simplicity and rugged 
— ; y : construction. Capable of transmitting 280 HP, 
for reliability in solving your power trans- the gear box is a double-stage planetary type 


mission problems and needs. with power take-offs for the tail rotor drive, 
fan gear drive and generator drive. 


“The difference is reliability” « Since 1888 


CALL YOUR 
WESTERN GEAR MAN 
in any principal city. 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON—REPRESENTATIVES IN PRINCIPAL CITIES 
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Aerojet Designs 5-Stage Moon Vehicle. 


P Solids Senior rockets developed for Polaris, infrared homing for 
guidance are key features of proposal to USAF. 


Tension Rises in Pilot-Engineer Dispute 


P Fact finding board’s decision would set precedent for jet-age 
negotiations between carriers, crews. 


Nose Sone Indicates Satellite Heating... . . a 
P Blunt stainless steel unit has high tensile strength; resists cor- 
rosion and temperature extremes. 


AIR TRANSPORT 


Pilot-Engineer Dispute 
Comet Gets Idlewild Landing Rights. . 
High Jet Engine Overhaul Costs 


SPACE TECHNOLOGY 


Aerojet Moon Proposal 

Explorer ll Fails to Orbit 

Nose Cone Indicates Satellite Heating. 
Douglas Reveals Mach 9 Details Denny Defends CAB. 

Thor, Jupiter Use Vernier Engines. . Continental Viscount Undergoes Test. 
Solid- Propellant ICBM Shortlines 

Navy Sets Polaris Flight Test... Airline Observer 


AERONAUTICAL ENGINEERING 


Fuselage Hoops Resist Growth 

First Picture of Piasecki VTOL. 
French May Receive F-100Cs From U, s. 
Genie Arms F-101B 

Mission Dictates Nuclear Design 


MANAGEMENT 


Nuclear Unit Formed by ARDC 
Naish Named Convair President 
Cut in Defense Secretaries Rights 
Who's Where 

ane eee 

Washington Roundup 

AVIONICS News Digest .... 
Improved Shock Photos 

Sensitive Accelerometer 

Filter Center 

Subminiature Gyro .... 


FINANCIAL 
Industry Faces Facility Tax.... 
Senate Votes NACA $10.5 Million 


Bright Manned Plane Future Cited 
Boeing, United Reach Billion Mark 


BUSINESS FLYING 


Private Pilots Learn IFR Quickly i in Test 
Reds Push Research on Flap Wing Craft 
USAF Plans Sale of 350 Aircratt.. 
Northern Aircraft to Build Amphibian 
ltalians Test Four-Seater 

Certification Given Executive PV-2.. Calendar 
Private Lines Letters 


EDITORIAL 


COVER: Flight photo shows McDonnell F-101B Voodoo interceptor fighter 
carrying two nuclear-warhead air-to-air Douglas MB-1 Genie unguided missiles. 
Other photos on p. 54-55. 
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How B.F.Goodrich aviation products 
help Flying Tigers give ‘Super’ service 


Backbone of the Flying Tiger Line's air freight operation 
both here and abroad is a fleet of 12 Lockheed Super H Con- 
stellations. To keep these big planes on schedule, and to help 
them give really “Super” service, Flying Tiger depends on a 
wide variety of B.F.Goodrich aviation products. 

B. F.Goodrich PNEUMATIC De-IcERS keep wings ice-free. 
Chordwise tubes inflate and deflate alternately to snap ice 
from wings under the most severe icing conditions. 

B.F.Goodrich DIMPLE TREAD TIRES put more tread 
rubber to work, give more landings with slower wear than 
ordinary ribbed treads. These tires are built to take the 
stresses imposed by a gross take-off weight of 78 tons. 

B.F.Goodrich PRESSURE SEALING ZIPPERS in baggage 
panels seal out fumes, dust and air, make servicing of equip- 
ment easier. They also connect removable sections of ducts 
supplying conditioned air to the plane's interior. 


B. F.Goodrich HEATED RUBBER supplies spot heat for 
localized areas such as air intakes, oil lines and oil valves, 
keeps engines and equipment functioning smoothly. Heated 
rubber blankets in B.F.Goodrich O1L CELLS keep oil at 
proper temperature, free-flowing at high altitudes or in 
cold weather. 

B. F.Goodrich FUEL CELLS within the fuselage of the plane 
have high strength, provide maximum fuel handling safety. 

These are only a few of many B.F.Goodrich aviation 
products that help airplanes of all types and sizes get up and 
go with greater safety, economy and carrying capacity. 

Whether you are designing new aircraft, converting exist- 
ing planes or maintaining a fleet, B. F.Goodrich engineers can 
help you develop equipment to meet rapidly changing needs, 
Write B. F. Goodrich Aviation Products, a division of The 
B. F.Goodrich Company, Akron, Ohio. 


B.EGoodrich aviation products 











EDITORIAL 








Aerojet’s five stage Moon rocket proposal to the Air 
Force, details of which are revealed on page 18, is 
another example of how the aviation industry has re- 
sponded to the Soviet challenge in useful space explora- 
tion. Aerojet’s proposal, like so many others now gather 
ing Pentagon dust, is based on an ingenious combination 
of well-developed missile propulsion and guidance sys- 
tems. But the real missing link in getting the Aerojet 
and other aviation industry proposals off the ground and 
into space is the lack of top level Pentagon decisions. 

We are now well into the sixth month since the 
Soviet’s Sputnik I shattered our technological superiority 
complex. With the exception of the unleashing of the 
Army's Jupiter C launched Explorer satellite program, 
literally nothing has been done to get a United States 
national space program under way. There has been a 
noticeable slacking off of Congressional interest in space 
since the spectre of a major economic recession was 


raised last month. 


Layer Upon Layer 

In the Pentagon top level efforts have been devoted 
primarily to creation of a new layer of super-bureaucracy 
in the research and development picture and an inter- 
service struggle for the major space missions. Although 
the Army’s failure with the second Explorer has knocked 
some of the gilt from the super-scientist halo worn by 
the Redstone arsenalists, they are making a strong 
political move to turn Huntsville into the major space 
research center. This is despite the fact it is almost 
completely lacking in every type of facility required 
except good technical manpower. 

There is also another strong political drive emanating 
from the advisory group organized by James Killian, the 
President’s scientific aide, to inflate the Pentagon's 
Advanced Research Projects Agency into a super agency 
that will control all military research programs and pro 
vide a bright new empire for some power-hungry scien- 
tists whose bent lies more toward political maneuvering 
than solid technical achievement. ‘There is also an 
extremely dangerous trend on the part of some Air 
Force leaders to divest this service of all its research 


activities and toss them to ARPA. What reasoning lies 
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Stagnation on Space ? 


behind this madness is not clear at the moment except 
that there has always been a strong group within the 
Air Force that has never fully understood the real impli 
cations of a research program in terms of this service's 
future. They have bitterly resented the rise of the 


technically literate officer in the USAF hierarchy. 


Development Over Research 


The research mission even in Air Research and De 
velopment Command, except for a brief period several 
years ago before the budget ax descended, has been a 
badly treated orphan in contrast to the emphasis on 
the development phase. We have detailed previously 
on this page USAF efforts to organize and operate an 
effective space research program and strangulation of 
these efforts by Donald Quarles and Charles E. Wilson 
We can certainly understand the frustration of USAF 
leadership at having their soundly conceived plans for 
space exploration vetoed two years ago and now being 
told that a brand new agency must be established to do 
the space job they tried so hard to do earlier. Suddenly 
to abandon its research mission for political appease 
ment or for some role-and-mission horse trading would 
eventually be suicidal for the Air Force or any other 


service. 


Significant Struggle 

The struggle now going on inside the White House, 
Pentagon and on Capitol Hill over how, by whom and 
when a national space program will be organized is one 
of the most significant of modern history. It will not 
only determine whether this nation will play a dominant 
role in the vital exploration of space. It will also deter 
mine whether this nation can effectively organize a truls 
national program fully utilizing the scientific ability and 
the industrial capacity available to maintain a position 
of international leadership or whether we will continuc 
to stumble along without positive direction, hamstrung 
by bureaucracy and stifled by technical timidity 

\t the moment the outlines of how this policy is 


developing are still too dim for evaluation. Only one 


thing is certain. We are still wasting precious time 


—Robert Hotz 
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HOW THE VERTIJET CAN GIVE US 
A NEW SUPERIORITY IN THE AIR 


The Ryan X-13 Vertijet® —which takes off and 
lands vertically on jet thrust —has opened the way 
for an entirely new kind of combat aircraft. A top 
air tactics expert says, “such vertical take-off jets 
can give us a tactical advantage never before real- 
ized ...as revolutionary a change in tactics and 
strategy as the jet engine itself.” 

This advantage can be spelled out with three 
words: speed, maneuverability, mobility. 


SPEED—Combat Vertijets will fly faster than any 
plane now in the air. They'll climb vertically to high 
altitudes at supersonic speeds. This greater per- 
formance comes from the Vertijet’s high power-to- 


weight ratio. The dead weight of landing gear is re- 
placed by the live weight of a more powerful engine. 


MANEUVERABILITY — The Vertijet’s wings are de- 
signed for flying only — not for take-off and landing. 
Combat Vertijets will turn within one-fourth the 
radius of conventional fighters. And, they can stop 
and hover at any altitude...instantly return to high- 
speed flight. 


MOBILITY — The Vertijet is not dependent upon vul- 
nerable runways. It can be widely dispersed on land 
or on ships at sea. The Vertijet hangs by its nose 
hook from a simple taut cable; its landing field is 
anywhere such a line can be rigged. 


@ recistereo TRADE Marx 


RYAN BUILDS BETTER 
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WHO'S WHERE 





In the Front Office 


R. W. Rummel, chairman, and R. K. 
Rourke, deputy chairman, Trans World 
Airlines’ Jet Planning Committee Mr 
Rummel is TWA’s vice president-engineer 
ing, and Mr. Rourke is director of engineer 
ing research 

Leonard Kelsey Schwartz, a vice president, 
Hughes Tool Co., Los Angeles, Calif 

Henry Lehne, vice president, Sylvania 
Electronic Systems, division of Sylvania Ele« 
tric Products, Inc., New York, N. Y 

David R. Hull, vice president-defense pro 
grams, Raytheon Manufacturing Co 

William G. Fallon, a vice president, di 
rector and executive board member, Norton 
Co., Worcester, Mass 

Dr. Barry G. King, vice president-life 
sciences, Operations Research, Inc., Silver 
Springs, Md. Also: Robert Bicknell, execu 
tive vice president, a director 

Dr. James Hillier, vice president, RCA 
Laboratories, and Joseph M. Hertzberg, vice 
president, Defense Marketing, Defense Elec- 
tronic Products, Radio Corporation of 
America, New York, N. Y. 

Burton Schellenback, vice president-sales, 
H. K. Porter Company, Inc., New York 

Henry W. Held, U. S. vice president, 
Irish Airlines-Aerlinte Eireann 

William M. Dunn, Jr., vice president- 
trafic and sales, and M. K. Williams, vice 
president-operations, ASA International Air 
lines 

Jere T. Farrah, assistant vice president- 
engineering, Seaboard & Western Airlines. 

Jack S. Warshauer, executive vice presi 
dent and chief executive officer, Summers 
Gyroscope Co., Santa Monica, Calif. Also 
Robert E. Peck, vice president-operations 

George B. Gelly, vice president-marketing, 
Hoffman Laboratories Division, Hoffman 
Electronics Corp., Los Angeles, Calif 

Alfred S. Walker, vice president-services, 
Northeast Airlines, Inc. Also: Joel S. Dan- 
iels, Jr., assistant vice president-advertising 
and promotion 

W. C. Whitehead, president, Aerol As- 
sociates, division of Cleveland Pneumatic 
Industries, Inc., Cleveland, Ohio. 


Honors and Elections 


Carlyle S. Fliedner, Bureau of Aeronau- 
tics’ senior power plant engineer, has been 
awarded the Navy's highest civilian hon 
orary award, the Distinguished Civilian 
Service Award, “for distinguished perform 
ance amd for exceptional service. . . .” 

T. E. Tillinghast, retiring president of 
The United Aircraft Service Corp., will re- 
ceive the Gen. William E. Mitchell Award 
at the annual dinner on April 9. The 
Award will be presented by Gen. Edwin W. 
Rawlings, Commanding General of the Air 
Materie] Command. 

Brig. Gen. Marvin C. Demler, ARDC 
Deputy Commander for Research and De- 
velopment, has been elected a Fellow of 
The Institute of the Aeronautical Sciences 
“for outstanding contributions in the field 
of aeronautics.” 

(Continued on p. 85) 
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INDUSTRY OBSERVER 


> Firing tests of the Douglas MB-1 Genie atomic air defense missile from 
Lockheed’s F-104 Starfighter are scheduled to begin this month. Seventy 
missiles, without warheads, will be fired during the tests 


> Flight test program has begun on full-scale prototype of Piasecki Aircraft 
Corp.’s Sea Bat VTOL developed under Navy contract. Sea Bat is an 
unmanned remotely controlled rotary wing drone designed for operation 
from surface ships and submarines. Indications are that control is provided 
electronically to an autopilot. 


P Sophisticated versions of present pilot displays will be adequate for 
X-15-class research vehicles. No need for additional frames of reference for 
pilot displays are foreseen for the X-15 and its limited penetrations of space 


> Hughes Aircraft Co. is developing the fire control and cockpit displays for 
the system on North American’s F-108 long-range interceptor. 


> New device that would automatically warn a pilot with light or sound 
that he is falling asleep may be developed from a new skin resistance meter 
now being used by Wright Air Development Center's Aero Medical Labo- 
ratory to keep track of the activities of subjects undergoing prolonged iso- 
lation tests. Sleep warner might be particularly useful on long space flights. 
Heart of the system is a newly developed, electrically conductive cloth that 
is held against the soles of a man’s foot by his socks. Method is more 
comfortable than previous practice of inserting fine wires subcutaneously 
to pick up the minute electrical currents required for the meter’s operation 


> Jupiter intermediate range ballistic missile has been given a Strategic 
Missile number designation by USAF, which will use the Army-developed 
missile. Designation is SM-78. 


> Brantly Helicopter Corp. has set a price of $19,950 on its two-place all- 
metal B-2 now in production at Frederick, Okla. Price includes radio and 
omni navigation equipment. Current schedule calls for production of 17 
B-2s, 12 for civilian use, the remainder for the Army. Initial deliveries of 
the military model are planned for next year 


> Air Force is buying four separate versions of Republic Aviation Corp.'s 
F-105. F-105B is a single-seat day fighter-bomber. F-105D is a single-seat 
all-weather fighter-bomber. F-105E is a two-place all-weather fighter bomber. 
JF-105B is being used as a test vehicle for systems components, reflects a 
change from original mission of photographic reconnaissance to other 
reconnaissance methods. 


> High-vacuum electron gun is being used by Temescal Metallurgical Corp., 
Richmond, Calif., to melt metals and other solid materials. Navy says this 
provides improvement over other devices by a factor of at least 10. Niobium 
ingots 1.5 in. in diameter and | ft. long are being drawn at a rate of 80 in., 
or 40 Ib., per hour. Under Office of Naval Research contract, company is 
exploring use of the technique to melt refractory metals such as molybde 
num, tungsten and tantalum to remove non-metallic impurities. 


> Full-scale test bed of Piasecki Aircraft Corp.’s ring wing VTOL sponsored 
by Navy has completed ground tests; company is now conducting a wind tun- 
nel investigation of a model. Basic configuration is that of a ring embodying 
an airfoil. Propulsion is by means of a ducted fan. 


> Bocing Bomarc interceptor missile flys on its back after vertical launch 
until the main ramjet engine cuts in. Then the missile flips over into normal 
flight position. 


> Lockheed is telling prospective European buyers of the F-104 that the 
supersonic fighter can carry five external stores under the wings and fuselage 
as a fighter-bomber. Current comparison being made with the Swiss P-16 
attack plane in sales drive claims the F-104 can carry the same load with 
improved speed performance. 











Dennis W. Holdsworth 


Pictured above is our new Research and Development Center 
now under construction in Wilmington, Massachusetts. Scheduled 
for completion this year, the ultramodern laboratory will house 
the scientific and technical staff of the Avco Research and 
Advanced Development Division. 





Avco’s new research division now offers unusual and exciting 
career opportunities for exceptionally qualified and forward- 
looking scientists and engineers. 


Write to Dr. R. W. Johnston, Scientific and Technical Relations, 
Aveo Research and Advanced Development Division, 
20 South Union Street, Lawrence, Massachusetts. 


IDEALS AND 
PRACTICALITY 


“Science and Philosophy mutually criticize each other and provide 
imaginative material for each other.”... Alfred North Whitehead, 


In the increasing preoccupation of science with material things 
and progress, the truth of this statement by one of our greatest 
philosophers is often overlooked and forgotten. The scientific 
philosopher is a rare being and is becoming rarer still, nor can 
he be adequately replaced by the group technique or the 


‘brainstorm’ session. 


It should be one of the noblest aspirations of all our sciences 
to provide for the true contemplation of the inner meaning of 
facts and to stimulate that interplay of mind on mind by 


which alone we may progress. 


In all these things, however, we cannot forget the problems 
peculiar to research and development in private industry. The 
obligation to work to otherwise-determined time-scales poses 
a nice problem in balancing ideals against the practicalities 


of everyday life. 


It is in this field that the test of management comes. Its success 
at meeting such continuously conflicting requirements deter- 


mines the character and ultimate success of the organization. 


With such thoughts as these in mind, we here at Research and 
Advanced Development Division of AVCO are seeking unique 
people. We wish to foster the creative minds and fundamental 
thinkers, while preserving an atmosphere of self-discipline, 


free from a rigid hierarchy of command and organization. 


Dennis W. Holdsworth, 


Manager, Computer and Electronic Systems Department 


Aesearch & Advanced Development 
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Bridges Attacks ARPA 


Sen. Stvles Bridges (R., N. H.) warned Defense Secre- 
tarv Neil H. McElroy last week that the Advanced 
Research Projects Agency should stick to policy and not 
become an operating space agency. He said Congress had 
established the single-manager agency for space and satel 
lites as a policy-making agency and not to produce hard- 
ware for the military services. 

Meanwhile, ARPA Director Roy W. Johnson named 
Rear Adm. John E. Clark, director of the Navy's guided 
missile division, as his deputy director. Adm. Clark will 
leave his Navy post. Johnson also appointed Lawrence 
P. Gise, former assistant director, Military Applications, 
Atomic Energy Commission, as director of program con- 
trol and administration, and Lambert L. Lind of Ebasco 
Services, N. Y., as special assistant director. 

And, in the House, Rep. Peter Frelinghuysen (R., N. J.) 
introduced a bill to give the National Advisory Com- 
mittee for Aeronautics control of all space projects for 
both civilian and military application. The bill would 
increase the scope of NACA’s activities and add astronau- 
tics to the agency’s name. 


Transportation Tax Repeal? 


The economic decline has brightened the outlook for 

repeal of transportation taxes of 3% on freight and 10% 
on passengers. Members of Senate Commerce Commit- 
tee are now pushing for repeal. Sen. George Smathers 
(D., Fla.), a member of the commerce committee and 
the tax-deciding Senate finance committee, makes these 
points: 
¢ Small businessmen would particularly benefit becausc 
they cannot easily provide their own transportation. 
e Net revenue loss would not exceed $325 million be- 
cause much of the tax is now deductible business expense. 
By stimulating business, repeal would result in a net 
revenue gain 


Yield vs. Fare Increase 


A Northeast Airlines move to hike its passenger fares 
even higher than the rate reached as a result of the 4% 
plus $1.00 increase authorized last month has been sus- 
pended for investigation by the Civil Aeronautics Board 
on grounds that the carrier’s yield is already the highest 
in the trunkline industry. Northeast proposed to increase 
first-class passenger fares between a number of points by 
$1.00 because it had not added a dollar to each ticket 
cost in 1952 when the board permitted all domestic lines 
to make such an adjustment. The board, however, took 
a dim view of the proposal and noted that the boost 
could bring the vield from one segment of the airline’s 
routes to as high as 11.5 cents per passenger mile. The 
board said Northeast’s present average vield of 7.25 cents 
per passenger mile is “by far” the highest of any trunk 
carrier. 


Soviet Atom Plane Victory? 


Air Force Seeretary James H. Douglas says the Soviets 
may well fly a nuclear-powered aircraft ahead of the U.S 
because of a Defense Department decision four vears ago 


Washington Roundup 











not to try to fly an atomic plane at the earliest date. In 
stead, Defense decided to concentrate on reactors and 
engines until a useful weapon system was obtained 

Douglas added in testimony before the House Appro 
priations Committee that, if the Russians have the objec 
tive of being able to say, “We can fly a nuclear-powered 
airplane,” they may be a lot closer to it than the U.S 
He said, however, that “stepped-up” activity of the U.S 
project has been recommended. 

Douglas told the committee that, from 1946 through 
1958, the total cost of the program to the Air Force, 
Navv and Atomic Energy Commission has been $692, 
030,000. He said the General Electric Co. reactor and 
engine will be ready to run within the near future but 
that, unless a “fly-carly” plan is adopted, the first flight 
mav still be six or seven vears away 


Space and Recession 


Sense of urgency to push defense programs—particu 
larly outer space and missiles—that prevailed in Congress 
at the opening of the session in January has shown some 
decline. Recession and the domestic economy are domi 
nating political speeches 

House didn’t get around to appointmg its Special 
Committee on Astronautics and Space Exploration until 
last week. The committee is a counterpart of the Senate 
special committee headed by Sen. Lyndon Johnson (D., 
Tex.), Senate majority leader, and has been given until 
next Jan. 3 to report its findings 

Rep. John McCormick (D., Mass.), House majority 
leader, is chairman, and Rep. Joseph Martin (R., Mass 
minority leader, is ranking Republican. Other members 
of the group arc 

Democrats: Rep. Overton Brooks (La.), Brooks Hays 
(Ark.), Leo O’Brien (N. Y.), Lee Metcalf (Mont.), Wil 
liam Natcher (Kv.), B. F. Sisk (Calif.) 

Republicans: Leslie Arends (IIl.), Gordon McDonough 
(Calif.), James Fulton (Pa.), Kenneth Keating (N. Y.), 
Gerald Ford (Mich.) 


Durfee Warning 


Civil Aeronautics Board Chairman James R. Durfee 
has served notice on Congressmen that expanded local 
airline service in their respective areas goes hand-in-hand 
with additional appropriations to support that service 
Closing the hearings in the Seven States Area Case with 
a pointed lecture on subsidy, Chairman Durfee noted 
that no congressman had appeared before the Board to 
suggest a discontinuance or narrowing or local airline 
service for the sake of economy. Rather, he said, every 
senator and representative who testified urgently pleaded 
for an expansion of service. He suggested that the amount 
of additional service in the case recommended by the 
examiner would entail a subsidy of about $24 million 
and warned that the field of local service operations will 
continually require a heavier subsidy burden if service is 
increased. Durfee chose an appropriate time to make his 
point. The Seven States Area Case was notable becaus« 
of the unusually large number of members of Congress 
and representatives of state acronautical agencies who 
appeared before the Board to ask for more service for 
their constituents Washington staff 
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Aerojet Designs 5-Stage Moon Vehicle 


Solid Senior rockets developed for Polaris, infrared 


homing guidance are features of proposal to USAF. 


Washington—Acrobee M, Aerojet- 
General Corp.'s Moon rocket proposal 
to the Air Force, is a five stage solid 
propellant vehicle making use of Aero 
jet’s Semor rockets developed for 
Navy's Polaris and a simple terminal 
guidance system with an_ infrared 
scanner. 

I'he proposal was referred to briefly 
in a speech by Aerojet President Dan 
A. Kimball to the New York Society 
of Security Analysts. He said only that 
the company believed it could put the 
rocket in orbit around the Moon in a 
reasonably short time. AviIATION WEEK 
later learned details of the proposal. 


Simple Launcher 


Projectile would be fired from a spe- 
cial simple ground launcher in a bal- 
listic trajectory at a calculated time to 
cnsure that it will reach the general 
area of the Moon’s orbit at a period 
when the Moon would be at a pred 
termined point in that vicinity. 

l'erminal guidance would be in the 
form of an infrared scanner for con 
trolling two final solid-propellant rock- 


ets—the first a retrorocket for decelera- 
tion, the second a directional (steering 
rocket—which remains with the 
payload of instruments and transmitter 

When the rotating projectile reaches 
the general plane of the Moon's orbit, 
the scanner the Moon, ignites 
the retrorocket to slow the projectile’s 
speed in its radial path from Earth 
Steering rocket, oriented at the proper 
angle, is fired to direct the projectile 
for impact on Moon or to achieve lunar 
satellite velocity around the Moon, 
depending upon the mission projected 
Orbit around the Moon would furnish 
data on the unseen far side, magnetic 
field, Moon topography, and meteorite 
distribution, size and speed in the vi 
cinitv of Moon. 

Scanner and associated components 
which cause ignition of the solid and 
directional rockets might weigh about 
10 Ib. 

Exclusive of this guidance, the pay 
load of instruments and_ transmitter 
probably would weigh about 25 to 
35 Ib 


Ihere is ample heat for infrared de- 


nose 


“Secs 


USAF Views New Space Ship 


Krafft Ehricke (left), Convair Astronautics division chief space planner, demonstrates prin- 
ciples of a new solar powered manned space vehicle to Lt. Gen. C. S. Irvine (right), USAF 
deputy chief of staff for materiel, and his assistant Maj. Gen. Mark Bradley (holding a 


space station model) and Maj. Gen. C. 


Bondley, director of supply and services. 


Ehricke’s conference with Gen. Irvine and his materiel staft in the Pentagon indicates USAF 
interest in practical approaches to military space mission. 
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tection when the Moon is getting direct 
ravs of Sun. This is true also when the 
Moon is dark against the relatively cold 
background of space. 

No initial guidance 
to put the projectile into ballistic 
trajectory. To fire the vehicle in this 
aiming trajectory to intercept the Moon 
will be a difficult thing to do, but is 
theoretically possible. 

Ihe Aerobee M_ proposal contem 
plates various speed conditions to 
achieve various orbit distances around 
the Moon. ‘This would simply be a 
matter of orienting the directional 
rocket in proper angle and giving it 
desired thrust 

Spin imparted to the 
ground launch, plus the vehicle’s acro 
dynamic stabilization, is considered 
suficient control to get it at a spot 
relative to the Moon where the 
nal guidance can take over to insure 
impact or satellite orbit around the 


\loon 


Solid Rockets 


\ll rockct motors for Acrobee M 
would be Acrojet solid propellant units. 
I'xcluding the final two rockets asso 
ciated with terminal guidance, the 
projectile is a five-stage configuration: 
e First stage is a cluster of four Acro- 
jet Seniors, as developed for Polaris in 
termediate range ballistic missile. Pro- 
pellant for this stage is polyurethane 
plus oxidizer, with a specific impuls« 
which may be as high as 270. It is 
probable that this fuel would be used 
in all the rocket motors of the Moon 
vehicle 

During _ first 
rockets would 
stabilization. 
eSecond stage is a 
Senior. 

e Third stage is a single Aerojet Junior, 
which has been brought along during 
development of the Senior rocket 
motor. 

e Fourth stage is a cluster of four Aero 
jet rockets similar in thrust and dura 
tion to the Vanguard third 
(Grand Central Rocket Co. unit) 

e Fifth stage is a single rocket of this 
tvpe 

Proposal, made carly in January, 
anticipates that cost of project would 
be about $30 million. This would in 
clude development program for instru 
mentation and guidance, static and 
flight tests of individual rocket stages, 
checkout of burning time and separa 
tion techniques. 

Under present planning, Aecrobee M 
might be ready for final, operational 


svstem is used 


vehicle in 


term 


burning, 
rotation 


stage 


impart 


spin 
for 


single Aerojet 


stage 
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shoot within one year, sooner if priority 
support were given the program. 

Although Kimball, in his New York 
talk, referred to the Acrobee-Hi rocket 
as capable of putting a small man into 
space, no manned applications are visu- 
alized in the Aerobee M project 

Data gained in the Moon shot would 
be transmitted back to Earth by 
telemeter 

USAF itself has proposed a Moon 
shot using Thor intermediate range 
ballistic missile with a solid propellant 
second stage drawn from Vanguard 
project components (AW March 3, 


p 330) 

\ solid propellant second stage could 
be added to Thor within a vear, Ai 
Force Secretary James H. Douglas said 
in testimony released by the House Ap 
propriations Committee last week. ‘The 
second-stage probably would be used 
in connection with USAF’s reconnais- 
sance satellite program 

He said a solid propellant second 
tage that would be available within 
this time would be a relatively small 
rocket stage of 5,000 to 10,000 Ib. 
thrust 


ARDC Centralizes 
Nuclear Developments 

Washington—Central administrative 
control and a single funding source to 
speed Air Force nuclear research and 
development programs will be provided 
by a new office within the Air Research 
ind Development Command. Unit, 
which has been designated the Office 
f the Assistant for Nuclear Programs, 
will be headed by Col. John H. de 
Russy 

The office supersedes the ARDC’s 
Directorate of Nuclear Systems at 
Wright Field which was concerned 
with only the WS-125A nuclear air- 
craft project. Now all aircraft, satellites 
missiles and space vehicles that arc 
powered by nuclear engines will come 
under Col. de Russv’s cognizance. His 
‘fice will serve as a central contact for 
ill contractors and a clearing house for 
ill funding of ARDC nuclear programs. 

While Col. de Russv’s office will 
acilitate the development contractor's 
working level contact with ARDC, the 
life cvcle of a nuclear project is other- 
wise unchanged. 

Congress, Department of Defense, 
the Atomic Energy Commission and 
the Air Force all have control over the 
conception and birth. The Atomic 
Energy commission and the Air Force 
then must combine and coordinate the 
project’s development into an opera- 
tional weapon system with defense 
exercising veto power. The AEC han- 
dies reactor development and the Air 
Force oversees the design and con- 
struction of the airframe. 
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Army Launches Explorer Il; 


Orbit May Have Been Missed 


By Evert Clark 


Cape Canaveral, Fla.—Army’s Ex 
plorer II satellite apparently failed to 
go into orbit last week after what ap 
peared to be a successful firing from 
\ir Force’s Missile Test Center 

Although some officials still held 
hope late last week that the 50-in 
32.47 lb. Explorer I] might have at 
tained orbit, Dr. William H. Pickering 
director of California Institute of Tech 
nology’s Jet Propulsion Laboratory, 
said “there is every indication that the 
satellite did not function normally and 
there is a great probability that it is 
not in orbit.” JPL and Army Ballistic 
Missile Agency are joint developers of 
the project 

Preliminary investigation 
probable cause of the failure was the 
failure of the last stage of the four-stag« 
rocket to fire 

Dr. Pickering and Dr. Albert R 
Hibbs, chief of JPL’s research analvsis 
section, said “the preliminary evidencc 
is that the last stage did not produce 
nv thrust. This means it did not get 
up to velocity 

However, the final kev as to just what 
did happen to the satellite after it was 
detected bv at least one tracking st 
tion mav have to await extensive data 
reduction of the information availabk 
Dr. Pickering said it would require se\ 
cral davs at least to complete evaluation 
of the data 

Other officials said the satellite ve 
hicle may have pitched slightly upwards 
from the parallel position needed to at- 
tain a successful orbit 

Primary difference between the in 
strumentation of the successful Ex 
plorer I (AW Feb. 10, p. 29) and 
Explorer II was a small tape recorder 
designed to condense its experience 
with cosmic rays. The recorder then 
would then transmit the information on 
signal as it passed over a telemetering 
station 

The cosmic ray instrument package, 
which could play back in six seconds 
information gathered in one orbit, was 
the same one suggested by Dr. James 
van Allen of lowa University for 
Navy’s Vanguard program in which 
cosmic ray readings from a Geiger 
Mueller tube are stored on the tape 

Low power transmitter was 10 milli- 
watts, using a 108 mc frequency. High 
powcr transmitter was 60 milliwatts at 
108.03 me. 

Cosmic ray readings would be in 
terms of incidence as a function of 
time. 

Only rays of a certain frequency 


she we d 





or above would penetrate Explorer II 


steel case and pass into the counter 
After 32 triggcrings, modulation f1 
quency changes. After another 32, it 


changes back to the original setting 
Each change in modulation frequen 
s stored on tape, and it is these chang: 
that would be transmitted to Earth 
Lhe tape was designed to erase a 
it plays back and would be ready t 
store new information after cach orbit 
Launch angle was equal to a 344 
rare declination at the equator Arm 


preferred a more southerly heading t 
widen the arca covered by Explorer 
path but, in both launchings, range 
safety and geographical location of th 
Missile ‘Test Center 
dictated the angle 

Officials last week declined t specu 


tracking station 


late as to what may have happened t 
the Explorer II vehicle if orbit was not 
ichieved. It was believed, however 
that it probably would have reentere: 
the atmosphere rather than drifting o1 
into spacc 

Explores 1 i now believed to b 
moving through space in propelle: 
fashion, spinning like a pinwheel. Oris 
inally, it pointed forward and spun 
ibout its longitudinal axis like a rifle 
bullet. But dynamic coupling of i 
ertial forces gradually has put it int 


this new attitude, Jet Propulsion la 


oratory scientists believe Theory was 


developed ifter interesting umplitue 
modulations I rc ived from th 
satellite’s transmitters 

\pogec of the first satellite is n 
ibout 1,587 mi perigee about 
mi. Period of rotation about the eart 


is approximately 114.7 min 

Newest theory on why Explorer | 
high-power transmitter quit once and 
later began transmitting again is that 
the batteries weakened as expected but 
did not completely lose power and 
rather curious electronic phenomenon 
took place” that allowed it to transmit 
intermittently power remaining 

As the second satellite was launche« 
the low powcr transmitter in the first 
was still working; the high-power tran 
mitter still worked occasionally 

JPL scientists have found that 
shorting out the emitter battery pac! 
in the laboratory caused transmission 
after battery power was low. They b« 
lieve this may be what is happening 
in the first satellite 

Explorer I already has demonstrated 
that space is habitable for man. Ex 
triemes of temperature inside the steel 
cased satellite are 6C to 30C. And at 
lcast some scientists agree the cosmi 
rav energy level is not hazardous 





Industry Faces Government-Facility Tax 


Washington—lewer orders for hard- 
ware, higher rental fees for government- 
facilities or increased 
budgets to meet the new 
result from a broad Supreme Court tax 
decision handed down last week 

Specifically, the new ruling—which 


defense 
may 


owned 
costs 


in some aspects reverses 150 yvears of 


legal precedent—declares: 

e All government-owned plants leased 
or used by private contractors are sub 
ject to state or local real property taxes 
at full value 

e All government-owned  materials— 
raw materials, parts, durable and non 
durable tools and inventories, work in 
process, etc.—held by government con- 
tractors are subject to state or local per- 
sonal property taxes. 


Who Pays 


In both cases, the taxes levied are 
payable by the contractor but, since 
they are allowable costs under defense 
contracts, the federal government will 
be forced to carry most of the burden. 

One Defense Department official said 
that, if state and local tax officials make 
the expected rush to take advantage of 
the ruling, it will cost the Defense 
Department hundreds of millions of 
dollars annually. It can meet these new 
costs, he said, only by asking Congress 
for more money or by cutting back on 
future orders. 

Che Defense Department also might 
soften the blow, he said, by raising thc 
rentals on government-owned facilities. 


First Photo of Doak X-16 D 


As an indication of possible costs in- 
volved, 12 major aircraft companies 
have facilities for aircraft and related 
production valued at a combined total 
ef $1,280 million, without depreciation 
Of this, the own approxi- 
mately one-third; the government two- 
thirds. 

The facilities of 
these companies and others always have 
been subject to local taxation. 

Another indication is the still dis 
puted levy by Los Angeles County, 
Calif., on government-owned inventory, 
work in process and productive equip- 
ment (AW July 8, p. 28). Last year, 
this tax brought the county approxi- 
mately $22 million from 
tractors 

Although the Los Angeles tax was not 
specifically involved in last week's de- 
cision, the ruling virtually ends Defense 
Department having it re 
scinded 

The case now is being appealed by 
Los Angeles County to the California 
Supreme Court following a lower court 
decision that such taxes are illegal 


companies 


privately-owned 


defense con 


hopes ot 


Three Test Cases 


Ihe three test cases that led to the 
Supreme Court involved 
Michigan facilities: 

e Murray Corp. protesting, with the 
federal government, personal property 
taxes levied by the City of Detroit and 
Wavne County, Mich. The citv and 
county applied the tax to all parts, 


decision all 


* < rY - Saal 


materials and work in process acquired 
or used by Murray in working on sub 
contracts for aircraft parts. 

Murray and the federal government 

protested that the tax violated govern 
ment immunity from state taxation 
the Supreme Court, however, denied 
the plea by a close five-four decision. 
e Borg-Wamer Corp. and Continental 
Motors Corp. protesting local taxes on 
tederal real property. Under a 1953 
state law, a private party 1s subject to 
taxation to the same extent as though 
he owned the property if normally tax 
exempt real used in a 
business conducted for profit 


property 1S 


Detroit Applies Law 


City of Detroit applied the law to 
Borg-Warner which had leased a govern 
ment-owned plant in Detroit. The com 
pany was conducting no defense work 
at the facility. 

Che township of Muskegon, Mich., 
made use of the same law to tax a 
Continental Motors Corp plant where 
several government supply contracts 
were being filled. 

Both Borg-Warner and Continental 
Motors contended in their test 
that the tax violated the immunity of 
federal property from state taxation 
[he court denied their petitions by a 
seven-two vote. 

In the taxing 
owned inventories, the majority ruled in 
a precedent-breaking decision that the 
tax was applied as a “levy on a private 


Cases 


case of government 


ucted VTOL 


Structural details are visible on uncovered Doak X-16 VTOL, which recently made tethered flight. Wéingtip-mounted ducted fans in 
position shown are used for vertical takeoff and landings, rotate 90 deg. for highspeed forward flight. 
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party property 
which it was using or processing in the 
course of its business.” As such, it ruled, 
the tax is applied on all personal prop 
crtv throughout the state of Michigan, 
against persons 
and is not 


possessing government 


discriminatory 
holding federal 
unconstitutional 


is not 
property 


and 
court 


In rejecting the Borg-Warner 
Continental Motors plea, the 
ruled that the tax was imposed “on a 
party using tax-exempt property for its 
own beneficial use and advantage”’ and, 


therefore, Ic gal 


Senate Group Votes 
NACA $10.5 Million 


Washington—Senate Appropriations 
Committee last week voted $10.5 mil 
idditional funds for National Ad 

Committee for Aeronautics for 
the remainder of the 1958 fiscal vear 
Sl] million more than allowed by the 
House, but still below NACA’s request 
for $11.3 million 

The Committee took these actions: 
¢ Eliminated a House proviso which 
banned the use of additional expense 
funds for personnel salaries and added 
$220,000 to cover salary increases al- 
ready granted. Under the House action, 
NACA would have to reduce personnel 
to have funds to meet the increases 
e Agreed with the House in refusing 
funds for 465 new positions. NACA 
asked for $950,000 additional to in 
crease personnel from 7,935 to 8,400, 
© a step toward the 9,000 level pro- 
vided in the fiscal 1959 budget 
e Approved NACA’s request for $9.9 
million for construction and equipment 
in full. The House allowed only $8.7 
million, eliminating funds for office 
space. The money is for a new building 
to centralize data-processing facilities at 
the Langley Laboratory, Va.; an ultra 
high-temperature materials facility, also 
it Langley, to simulate the aerodynamic 
conditions encountered during the at 
mospheric entry of a long-range ballistic 
missile, and for instrumentation of a 
McDonnell F-101 fighter to permit 
Hight studies on various dynamic svs- 
tems used in high performance aircraft 


lion 


ISOTV 


ind missiles. 

The Senate Committee 
dditional funds for 
e National Science Foundation, $9.9 
million, the full amount requested, to 
accelerate activities by supporting a 
greater number of basic research pro 
posals that have been received, by ex 
panding the translations of foreign 
language literature in the basic sciences, 
and by expanding science education. 
House approved $8.7 million. 
¢ International Geophysical Year, $2 
million, the amount approved by the 
House, to provide for radio and optical 
tracking of Russian satellites. 


also voted 


AVIATION WEEK, March 10, 1958 


J. V. Naish Named 
Convair President 

San Diego, Calif.—J. V. Naish 
will succeed Gen. Joseph T. McNarne 
USAF-Ret is president of Convair 
Division of General Dynamics Corp 
on April 1. Elevation of Naish, former 


executive vice Convair 


Week on 


president of 
was predicted by Aviation 
Dec. 9 
Gen 
both 
vice president of General Dynamics 


page 23 
McNarnev, 64 
] 


is Convair president and 


who retire 


scnior 


J. V. NAISH 


will continue to serve as a consultant 
and as a member of the board of direc 
He had served as Convair presi 
dent since 1952 

Naish, also named a 
president of General Dynamics, joined 
Consolidated Vultee Aircraft Corp. in 
1949 in the dual post of corporate 
director of contracts and San 
Division manager of contracts 

In 1952, he became executive 
president and retained the position 
when Convair was merged into General 
Dynamics on April 30, 1954 


tors 


semor vice 


Diego 


vice 


Bright Future Cited 
For Manned Aircraft 


Washington—Air Force Secretary 
James H. Douglas says approximatel, 
50% of USAF procurement funds will 
be spent on manned aircraft “for some 
vears to come 

Douglas’ appraisal of the future need 
aircraft was reinforced at 

Conference of the Au 
here by Air Force Chief 
Scientist Dr. George E. Vallev, Jr., and 
Maj. Gen. James Ferguson, USAI 
director of requirements, deputy chief 
of staff, development 

Gen. Ferguson told the conference 
that, “With all of their capability, the 
destructive power of the missile is not 
equal to that of the manned bomber 


for manned 
the Jet Age 
Force Assn 


} 


This power is mecasul d both in 


terms 


of accuracy and weapon carrying 
Ide¢ ally missiles would scC™n 


wainst large 


capability 


most suitable industria 
compl xXCs 


Mhis 


cient to 


lone 
defeat 
with 
of mi 
ing performance 
the greatest threat 


the one mo 


cordance 


b lance 


rainst 


Gen. Ferguso 


1 3 
Trams inciuck 


limited rang< 


powe! it low 
tions of the 
them rela 
detection ind th would b 
stav ‘on station’ thr 
ready for instant attack 
Manned inter 
continue to bi 
in order to identify 
“as tar from 


ractcris 
make invulner 
uughout the 
eptors for defense als 
will essential,” Gen 
Ferguson said 
destrov attacking 
his target as possible 

The North American F-108, he said 
will be equipped with long-range search 
radar, automatic inertial navigation and 


and 


vehicles 


far-reaching guided atomic missiles and 
have “the tactical mobility essential to 
fight tomorrow’s air battle.”’ 

Dr. Valley that ‘“‘because 
new and remarkable feat 


too many people feel 


warned 
missiles are 
of technology’ 
“that they 
superior weapons 
inevitably be adapted 

He added: ““This is too simple a view 
new weapons, but 


| 
automatically be 
will, therefor 


must 
and 


missiles are indeed 
thev are additions to our 
their properties are complementary to 
those of the manned airplane 

ae I feel it a great mistake to 
or to state or even to imply that there 
is some kind of competition between 
urcraft of l 


armament 


infer 


missiles and 
Missile , in the be 


manned 


unmanned 
aircraft 
ginning will 
force; they will not replace it until the 
ind we are suré 


manned 
1ugment our 
are thoroughly tested 
of their reliability 

In summation, Dr. Valley 
had “tried to show that the strategy of 
warfare is not predictable bi 


said he 


missile 
cause we cannot guarantee the 
tions; and that, therefore, we 
not place reliance upon missiles alonc 


assunip 
should 





F8U Rocket Funds Cut 


Government has withdrawn funds 
from program underway at Reaction Mo 
tors, Inc., to develop rocket engine for 
Chance Vought F8U Crusader. The gov 
ernment is still interested in subject of 
inflight thrust augmentation for the jet 
powered fighter, but the question now is 
government will 


to what degree the 


back this interest with money. 














Thor, Jupiter Use Vernier Engines 
For Precise Trajectory Control 


By Michael Yaffee the Jupiters, they will be in a horizon 
tal position on their transporter-erectors 


last inside long closed hangars. On an 
J 


New York—Air Force disclosed | 

veek that both the Thor and Jupiter ilert, the shed will be rolled away, th« 
vill employ vernier engines—in two be hydraulically raised 
lifferent ways—to obtain precise tra vertical position, 


jectorv control. 

Thor has two vernier engines. The 
ire 180 deg. apart, one on each side 
of the sustainer nozzle. The vernier 
engines are started bef the sustainer 
nd continuc to function after the sus 
They can be swiveled, 


missile will mn 


its transporter to a 
the transporter will be lowered 
missile will be left upright ilongsid 
1 single servicing pole 

e Propellant loading of th« 


begin as the missile is being ere: 
nitrogen 


and the 


Thor will 


; 


Under pressure of gascous 
fuel will be fed from a stor 
is required, to twist or roll the missile into the top of the missile, 
into the prescribed trajectory They oxidizer will be fed, under pr 
have their own propellant gaseous oxvgen, from another 

tank into the bottom of the 


Unlike the Thor, the Jupiter has no 
in its bas« Instead, it Meanwhile all checkouts will be 


tainer is cut off 


ind, after the propellant tanks are 
loaded, they will be topped off. At | 
minutes, the topping and checkouts 
ire stopped. The vernier engines 

at zero minutes, the 


vernier engines 
is mounted on a rotatable launch pad 
which swings the missile to the pro- 


crammed azimuth before firing. Once 


the Jupiter is fired, a single turbo-ex 


near the base of the mis started and, 


haust nozzle 

sile, which can be swiveled as required, _ tainer is fired 

provides limited roll control. © Jupiter operation is less automated 
Approximately 90 sec. after the Jupi than that of the Thor, and requir 


ter rises off its launch pad, the nose about 8 more people there will be 


\t this point, the sus- 500 to 600 persons in the Thor squad 


cone separates 

tainer has brought the vehicle roughh ron). The time difference is negligible, 
to the speed required for the prescribed _savs Col. Erlenbusch. The Jupiters are 
ballistic trajectorv. A single vernier en winches 
in the base of the nose cone then 
the cone to 


erected by using cables and 
Io be ready in a T-15 condition, they 
must be upright on their firing pads, 
and so have no_ hangars Ihe pro 
pellants are pump-fed from trucks in 
stead of storage tanks and hose con 
nections are made by hand 

e Thrust of the Rocketdyne engine 
used in the Thor and Jupiter was given 


gine 
adjusts the velocity of 
within one foot/second of the exact 
speed. The vernier engine is fueled 
from its own solid propellant suppl 
and can fire up to 45 sec. Once the 
nose cone is at the proper speed, th« 
containing the vernier 
is separated 


ae 


j 
| 
} 

« 
Y 


. 


bottom section 
engine and the guidance 
and the warhead continues to target 
Additional details on the operation Project Minuteman 

of both missiles were given by Col Washington—Air Force is developing 
William C. Erlenbusch and Col a three-purpose, solid-propellant ballistic 
Harry J Zink. Both fficers are with missile weapon system that can be used 
the USAF Strategic Air Command as a tactical weapon or fired over inter 


> S wil Oo ' , 
Col. Erlenbusch will -seengipen the mediate and intercontinental ranges. 
first Jupiter IRBM squadron now be Designated Minuteman, the weapon 


intsville 1 , 
trained at Huntsville, Ala., and system is scheduled to become opera 
1962 and will be fired from 
sites. Phird 


used as 





STAT ae, 
ee De 


Was 
Nw 


ing 


Col. Zink is in charge of the first Thor Mens! in 
IRBM squadron, in training at Camp culicmiet tensile 
Cook, Calif stage of Minuteman could be 


eo Ber itll tee 5 misciles Tae 
Each squadron | have 15 missile a tactical ballistic missile over 509-1,000 
In operation, the Jupiter 

> c > verticall ] . ne 
have six missiles verticall positioned could be combined to form a 1,500-milk 
missile for 


on launchers, in a ready state of T 
yf } rag ; 
minutes, and capable of being fired si deployment overseas. 


multaneously. Six more Jupite rs will would be deployed as an intercontinental 
be nearby and ready for erection 1S ilete lin 
‘soon as the first se ed. The re In receiving Defense Department ap 
maining three missiles will be in th proval to go ahead with the project, Ait 
shop or someplace else Force also was told to consider use of 
wailable Navy's solid-propellant Polaris IRBM as 
it the an interim weapon and to accelerate 
development work on liquid propellants. 


res 


\( | 4) 
juadron will mi. ranges. Second and third stag 


f=: 
a 


15 intermediate range ballistic 
All three stages 


THOR is hydraulically lifted to upright posi- Wi 
tion on its transporter-erector seconds after 

Ihe transporter-erector where they are not readil 

@ All 15 Thors will be ready 
I-15 minutes countdown and capable 
Unlike 


maintenance 


an alert is sounded. 
is lowered and the missile remains standing 











alongside servicing arm (left) which falls 


away on firing. of being fired simultaneously. 
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as 150,000 Ib. by both Col. Zink and 
Col. Erlenbusch. The engine operates 
on liquid oxygen and RP-1. (RP-1 is 
a light cut kerosene, distilled off be- 
tween 380F and 525F, and has few 
contaminating aromatics. JP-4, on the 
other hand, is a wide cut gasoline, 
taken off between 200F and 550F, 
and contains more of the lower energy 
aromatics). 

With minor changes in valves and 
the like, the engine could use the new, 
higher energy, hydrazine-based fuel de- 
veloped by Rocketdyne for the Red- 
stone first stage of the Explorer. But 
it is doubtful that the performance 
gain would warrant it. It would be 
preferable to design a system around 
the new fuel, Col. Erlenbusch said. 

On Feb. 28, the Air Force fired fac- 
tory model 120 in the Thor series 
Model 121 is at Patrick AFB and 
scheduled for firing shortly. The mis- 
sile was the first to be fitted with the 
new General Electric Mark I nose cone, 
a radically flattened structure designed 
to carry the warhead safely through the 


WITH VERNIER and sustainer engines firing, Thor takes off on first flight test of new nos 





being accelerated. 





Navy Sets Polaris Flight Test 


New York—First flight test of Navy's Polaris 1,500-mi. fleet ballistic missile will 
be made this fall from USAF’s Missile Test Center, Cape Canaveral, Fla. Initial 
production of the missile will begin next year. 

Dan A. Kimball, president of Aerojet-General Corp. which makes the solid 
propellant powerplant for Polaris, told a recent meeting of the Security Analysts 
here that a number of the engines already have been fired and that test firings are 


Kimball also said Aerojet recently fired “the largest solid propellant engine which 
has ever been made, and we plan on firing an even larger one within the next 30 
days.” A similar claim also was made recently by Thiokol Chemical Corp., and one 
Defense Department official said last week that both statements could be true, 
“depending upon the day of the week it’s made.” 








critical re-entry period. The nose cone 
was successfully separated after the 
missile traveled about 1,100 mi. 

Use of the nose cone, Col. Zink 
said, indicates that the Thor program 
has entered the final test phase. He 
expects to have his squadron in Eng 
land in the near future, where th« 
unit’s main purpose will be to train the 


become well defined. Vernier engines continue to fire after sustainer stops. 
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British to operate the Thor. 

No decision has yet been reached 
on the disposition of the first Jupiter 
squadron. For that matter, continua- 
tion of the Jupiter program is still open 
to question. But Col. Erlenbusch is 
quite certain that Jupiter production 
will not be discontinued until at least 
one Jupiter squadron is in operation 


e cone. As missile rises (right), the three exhausts 





Bill Demands Cut in Defense Secretaries 


Washington—House Armed Services 
Committee will begin hearings early 
next month on legislation that would 
slash the number of Pentagon secre- 
tary posts from 29 to 15. 

Ihe measure reorganizing the De- 
fense Department was proposed by 
Rep. Carl Vinson (D.-Ga.), chairman 
of the committee; Rep. Leslie Arends 
(R.-Ill.), ranking Republican, and Rep. 
Paul Kilday (D.-Tex.), chairman of the 
subcommittee on reorganization, after 
six weeks of testimony on the defense 
program. 


Committee Proposals 


The measure would 

e Abolish four Assistant Secretary of 
Defense posts—for Public Affairs, for 
International Security Affairs, for 
Health and Medical Affairs and Gen 
eral Counsel. 

e Merge the posts of Assistant Secre 
tary for Properties and_ Installations 
ind Assistant Secretarv for Supply and 
Logistics into an Assistant Secretary 
for Materiel Requirements. ‘The three 
other assistant secretaries would be for 
Research and Engineering, for Man- 
power and Reserve and Comptroller as 
at present 

e Abolish the Under Secretaries and 
two of the present four Assistant Sec 
retaries of Army, Navy, and Air Force 
eSlash the number of civilian cm 
ploves in the office of Secretary of De- 
fense from 2,400 to a maximum of 600 
I'he sponsors estimated that this “will 


undoubtedly eliminate an unknown 


number of ad hoc committees.” 

e Make the secretaries of the three 
military services, as well as the Secre- 
tary of Defense, regular members of 
the top policy-making National Se- 
curity Council. 

e¢ Ban the comptroller from supervising 
or controlling military programs. 

e Strengthen the authority of the Joint 
Chiefs of Staff over unified commands. 
e Limit tours on the Joint Staff to 
three years except in time of war. In 
a joint statement, Vinson, Arends and 
Kilday declared that “will, first, 
prevent the creation of a self-perpetu 
ating clique of special staff officers who 
would be increasingly isolated from 
combat reality, and, second, it will pro 
vide for an in-flow of current and 
realistic military experience to the Joint 
Chiefs of Staff and an out-flow to the 
operational commands of officers ex 
perienced in military planning at the 
national level.” 


this 


Sponsors’ Aims 


I'he three sponsors said the bill “will 
improve our national security by 
changes that will provide a defense sys 
tem that exposes rather than obscures 
facts, that reveals rather than conceals 
problems, and facilitates rather than 
impedes decisions.” 

Meanwhile, the 
into six subcommittees to make a de 
tailed study of Defense Department 
from business practices to military mis 


committee divided 


sions. These are 


e Military strength. Headed by Rep 


Overton Brooks (D.-La.), the group will 
weigh the adequacy of the military 
posture of the three services and 
serve components to meet assigned 
missions and comply with treaty obli 
gations; evaluate the soundness of the 
stable force concept for the foreseeable 
future; analyze the present combatant 
capabilities of the services to wage nu 
clear, conventional, limited, or total 
Wal 

e Organization. In addition to 
ganization, this group headed by Rep 
Kildav will consider the roles and mis- 
sions of the three Because of 
the difficulty in predicting the effect 
of new weapons on strategy, Kilday 
favors giving the Secretary of Defens« 
substantial discretion in the 
ment of service roles 
e Outer space. A key 
sidered by this group, which is headed 
by Rep. Carl Durham (D.-N. C.), is 
whether military outer space programs 
should continue to be handled by Ad 
vanced Research Projects Agency. Leg 
islation enacted Feb. 12 authorizes 
ARPA to engage in space projects for 
one vear. ‘The subcommittee will also 
consider the status and progress of mis 
sile, anti-missile and satellite programs 
e Bases. This group headed by Rep 
Mendel Rivers (D.-S. C 
ecutive sessions last week on the ade 
quacy of Military Al l'ransport 
Service’s system of bases 

e Budget. Ihe policy of impounding 
defense funds appropriated by Congres 
is the main subject this group, headed 


rcor- 


services 


sig 
assign 


issue to be con 


opened cx 


FJ-4F Equipped With Supplemental Rocket Engine 
North American FJ-4F fighter has been modified to accommodate AR-1 rocket engine, designed and developed by Rocketdyne Division 
of North American Aviation, Inc. AR-1 is positioned over 7,800 Ib. thrust Wright J65-W-4 turbojet tailpipe. Fighter's nose carries added 
instrumentation for testing at Naval Air Test Center, Patuxent River, Md. Rocket is using hydrogen peroxide and JP-4 in tests. 
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First Picture of Piasecki VTOL 


Detailed full-scale mockup of Piasecki Aircraft Corp.’s new model 
59K VTOL for Army shows placement of two armed infantrymen 
mounted three-blade 
rotors in ducts fore and aft. Low, flat silhouette is designed to 
permit Piasecki 59K to hug the ground, fly under bridges and 
wires. Protecting propellers in ducts would permit craft to thread 
its way past obstacles safely. Fore and aft are inflated rubberized 
fabric bumpers. Three-wheel landing gear provides ground mobility. 
Piasecki has a full-scale test rig of the 59K mounted inverted on a 


and soldier-operator between horizontally 


by Rep. Philip J. Philbin (D.-Mass 

will consider 

¢ Procurement. The subcommittee will 
limit its review of procurement policies 
to missile contracts and expects to tak 
testimony contractors as 
well as service representatives. In addi 
tion, this subcommittee, headed by 
Rep. Edward Hebert (D.-La.), will re 
and dissemination 
policies, particularly on missiles. Closed 
scheduled to start March 


from missile 


view Classification 


hearings are 
10 

Vinson 
members of 


hearings will be 


Arends are ex-officio 
subcommittec All 


and 
each 
held in executive ses 


s10ns 


Boeing, United Report 
Billion Dollar Sales 


New York—Two more aviation com 
panies joined the billion dollar 1957 
sales list last week—Boeing Airplane 
Co. and United Aircraft Corp United 
Aircraft topped the billion mark for the 
first time, but it was the 
in a row for Boeing 
Boeing's sales total—$1,596,508,515 

was a peacetime record for an aviation 
company although Curtiss-Wright 
Corp. in 1944 reported a total of $1, 


716,935,177 


second vCal 
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Vehick 


Aircraft's net income for 


record for 


United 
1957 was a aviation com 
panies 

Its consolidated net earnings of 
$51,366,108 topped a previous record 
of $43 million run up by Curtiss-Wright 
in 1956 and topped the company’s own 
1956 earnings of $37,082,493 

These are the third and fourth avia 
tion companies to top the billion doll 
sales mark for 1957 

Douglas Aircraft Co. reported $1, 
091,366,000, its second consecutive bil 
lion dollar Another 
North American Aviation, Inc., 
ported $1,243,767,483 

General Dynamics, 
Convair as well 
divisions, reported sales of $1,047,515 
510 for 1956 and forecasts a total of 
around $14 billion for 1957 

Douglas earnings of $30 million rep 
resented a decline, blamed by 


vCal compas 


which includes 


is several non-aviation 


the Col) 
pany on heavy development costs of 
the DC-8 jet transport. Boeing's earn 
ings were higher as were United Air 
craft’s 

Boeing said that its earnings of $35 
159,707, compared with $32,134,989 
on sales of $1,.006.356.748 in 1956 
amounted to a 
per dollar of sales 

After taxes, earnings in 1957 
amounted to 2.39 cents per sales dollar 


reduction of earnings 


actual flight tests of prototype 


trailer truck which is operated at Philadelphia International Air 
port to provide simulated flight test data. Strain gages on test rig 
record data on electronic printer in a cab on the truck. Novel test 
rig has been operating at the airport for approximately one month 


providing considerable information on control systems prior to 


scheduled tor next month. Proto 


type will be powered by two Lycoming flat piston engines. Speeds 
of 150 mph. are envisaged for 59K by President Frank N. Piasecki 


is expected to fly over most mountain ranges in U.S 


compared to 3.19 cents the vear bef« 
Boeing said 
ited reflect th 


extent 


The reasons current 


cconomic climate to so 
back to the 


troubles ind uftbDback 


reduced gross profit margin 


tive-tvpe fixed pric yntracts, increas 


interest charges, increased amortization 


charges on new facilities and the writ 


off of 


ind general 


$17 million for development 


expenses of commerci 
programs 

United Aircraft 
232,919,313 wer 
the 1956 total 
income in 195¢ 
S5.87 a common 


S,.4O a common 
\ in the SC 
March 3 p 33 
ported a drop 
UU UU UUU ty 
reported a ba 
with $792.00 
mercial sales 
Impact of missiles is being 
nost wiation 


Aircraft 


our best judgment 


not 
innual reports 
United commented It 

statce 


in our 1956 report, that the missile will 


however is 


not displace the manned aircraft in th 


foreseeable future, and most probabl 


will never do so 
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SHADOWGRAPH (left) clearly “stops” .22 bullet traveling 4,100 fps. Exposure of .01 microsecond was taken with synchronized spark 
light source of 0.12 in. dia. and 2-in. Kerr cell. Right, same setup but with synchronized front lighting “stops” .22 bullet traveling 4,100 fps. 


Shutter Improves Shock Wave Photos 


Wind tunnel and ballistic range 
photographs capable of freezing shock 
waves and ballistic projectiles at speeds 
to 0.01 microseconds have been ob- 
tained with a Kerr cell electro-optical 
shutter and pulse generator designed 
by Avco Manufacturing Corp. 

Kerr cell shutter passes light only 
when an applied electromagnetic field 
rotates polarization of incident light 
so that it passes through a_ polarized 
filter. 

Because the shutter is triggered by 
an electrical pulse, it can operate up 
to 10 times faster than conventional 
systems such as the Schlieren camera 
which depends upon duration of a flash 
of light. 

Shutter has been developed by the 
company’s Research and Advanced De 
velopment Division for aerodynamic 
studies of long range missile re-entry 
problems where exposure times of 10-7 
to 10-8 are required to prevent image 
blur of scaled-down high velocity pro- 
jectiles 

Avco holds contract for development 
of the Titan ICBM missile re-entry nose 
cone 

I'wo principal advantages of the elec 
tro-optical technique are 
e High speed. Rise and decay time of 
light flash used to obtain high speed 
photographs in most present systems 
limits speed to about 0.1 microseconds. 
Kerr cell shutter is faster because rise 
and decay time of required electrical 
pulse is about 10 times faster. 
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e Front lighting. While Schlieren or 
shadowgraph techniques sacrifice illumi- 
nation of the model or projectile to 
obtain shock wave definition, the Kerr 
cell shutter can be used in combination 
to provide front lighting of the subject 
and back lighting to define shock waves. 

Applications of the technique include 
ballistic projectile photography, shock 
wave transition studies in wind tunnels, 
high explosion analysis, spark gap and 
cxploding wire studies, and model 
studies in high intensity arcs where high 
speed exposures hold back the self- 


Q 


SEALED square Kerr cell produced by Avco 
has permitted exposure times to .01 micro- 
seconds. 


luminosity of models exposed to hot 
plasma. 
Electro-optical 
three elements 
e Polarizer. Light incident upon the 
shutter is polarized by a filter in front 
of the Kerr cell. Characteristics of the 
filter limit angle of incident light to 
about 10 deg., providing a limiting aper 
ture of about f/2.5. Overall insertion 
loss of the shutter adds about four stops, 
bringing effective aperture to f/10 
@ Analyzer. Behind the Kerr cell is a 
second polarizing filter offset 90 deg. 
from the first. With no current applied 
to the cell—the “off” condition—light 
polarized by the first filter will not pass 
through the second. The two filters are 
not completely opaque but do provide 
a transmission ratio of about 20,000 
to 1 with conventional, unselected 
polarizing material. 
e Kerr cell. Between the two filters 
a nitrobenzene-filled cell provides 90 
deg. phase rotation of the electromag 
netic light vector when a current pulse 
is applied. Electric field required to 
produce the rotation lies between 10 to 
15 kilovolts per centimeter; 5 cm 
aperture requires 50 to 75 kilovolts 
applied to the Kerr cell plates. 
Dimensions of the complete shutter, 
including the pulse generator and a 
specially designed spark gap.which pro 
vides the driving signal, are 12 x 12 x 5 
in. Shutter requires an external 0-50 
kilovolt power supply and a low volt- 
age trigger source. 


shutter consists of 
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French May Receive 
F-100Cs From U.S. 


Paris—United States is quietly pre 
paring to turn over to the French Air 
Force several squadrons of North 
American F-100C Super Sabre fighters 
to help shore up France's 
NATO air contribution 

The F-100C fighters will be sup 
plied to France as off-the-shelf hard 
ware under U.S. military aid program 
Move marks the first time the U.S. has 
supplied any NATO ally with super 
sonic F-100s. North American fighter 
is the latest tvpe equipment being used 
by USAF units in Europx 

l’ranco-American 
scribed in Paris as secret by 
United States and French  militars 
officials. However, Aviation WEEK 
has learned that at least two squadrons 
of F-100Cs representing about 50 ai 
craft are involved in the initial batch 
being turned over to the French. Ai 
craft will be used to replace the obso 
lescent Dassault Mystere fighters as 
well as to supplement the French su 
personic Super Mystere just now com 
ing off the production line 

Main official 
rounding the F-100 agreement is cur 
rent complaints in the United States 
over the use of the French Air Force 
of U ircraft in the North 
\frican rebellion. Observers with longer 
have | rench Au 
use of U.S.-supplied Republic 
Suez With 
iwainst such running 
high in the United American 
nd French officials understandably 
want to keep the new agreement quiet 
for the time being 


ooing 
Sagging 


being de 


both the 


deal is 


reason for silence sut 


S supplied 
memories also cited 
Force 
'-S4s in the 
feeling 


campaign 
pl ictice 
St ites 


t 





Crash Kills First 
F-104 Unit Commander 


Commander of the first operation 
Lockheed F-104 squadron, Lt. Col. Ray 
Evans, was killed last week during a GCA 
approach at Hamilton AFB, Calif., where 
his unit, the 83rd Fighter-Interceptor 
squadron, Air Defense Command, is 
based. 

The aircraft was at an altitude of 500- 
800 ft. when it abruptly disappeared 
from the radar scope. The 
wreckage was found in three sections in 
9 ft. deep water in San Francisco Bay. 
The General Electric J79 engine was 
torn free and was found with the aft 
fuselage section. 

Wreckage was taken to the Alameda 
Naval Air Station for investigation. Col. 
Evans had checked out in the F-104 be- 
fore the aircraft went into operational 
service last month, and had considerable 
jet time and test pilot experience. 


observer's 
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l‘urther reason for keeping the agrec 
ment under wraps is that it comes at 
a time when the French Air Force, be 
cause of its air role in the Algerian war, 
is rapidly losing its capability to sus 
tain anv significant NATO air effort in 
Europe. Evidence now cropping up in 
responsible Paris quarters reveals that 
the manpower drain of the Algerian wat 
has resulted in serious curtailment of 
French Air Force jet pilot training and 
operational flights and even abandon 
ment of several radar stations in Eu 
rope 

Much of this evidence was supplied 
on the floor of the National Assembly 
during recent debate on the air fore 
budget. Budget has been fixed at 325 
b:llion which 
duction of about 25% from the 1957 
budget. More important, French Air 
l’orce manpower strength is being pared 
to 125,000 men during 1958 from the 
1957 figure of 165,000. French Ai 
Force officials have stated that the mini 
mum manpower level needed in order 
to carry out both NATO and Algerian 
air dutics would be at least 136,000 


francs, represents a 1 


men 

Manpower situation is even 
complicated by a recent shift of an 
idditional 10,000 air force 
into infantry ranks in Algeria 
these men had been in the air force 
Icast 


nicians 


more 


personnel 


Most ot 


i+ 


1 vear and were semiskilled tech 
French Air Force 
stations in France 


working on 
ict bases and radar 
and Germany 

The budget figures on such an item 
as aviation fuel have been so low that 
Louis Christiaens, French Air Minis 
ter, warned deputies that unless the 
figure was revised upward, the French 
Air Force will be grounded before the 


end of the vear 


U.S. Chemical Milling 
Acquires Missile-Air 
Milling 


metal 


United States Chemical 
Corp., Manhattan Beach, Calif 
fabricating and weight-removing sub 
contractor for the aircraft and 
industrv—has acquired Missile-Air, Los 
Angeles airborne components manufac 
turer. Move is part of an expansion 
program 

Purchase, made for an undisclosed 
consideration, is intended to 
broaden U.S. Chemical Milling’s sub 
contractual capabilities in spinning, 
shearing and forming and metal fabri 
cating techniques. Missile-Air, in addi 
tion to manufacturing airborne and 
spaceborne equipment, produces mis 
sile and aircraft fuel tanks, ground 
handling equipment, control apparatus 
and sub-assemblies. 

Acquisition of Missile-Air will ex- 
pand U.S. Chemical Milling to over 
200,000 sq. ft. of workspace 


missile 


cash 


News Digest 





Reaction Motors, Inc. is 
development work on the rocket engin 
for the North American X-15 Th 
engine, recently designated Pioneer, | 
now undergoing development testing 
at company’s facilities in Denville, N. J 


ste pping up 


‘ 


Lockheed’s second Jetstar proto 
will be rolled out this month 
closed that the first Jetstar, 


testing excecdce 


' 

Firm di 
now undct 
going Air Force 
cruised if 


Both 


two protot 1 


peeds of 630 mph. and 
45,000 ft. during company test 
aircraft are powered by 
Curtiss-Wright 1} 37 


Bristol Orpheus series 


ct engin 


Rolls-Royce Tyne turboprop engin 
will power RCAF’s Canadair CL-4 
transports, replacing originally 
Bristol Orions. Withdrawal of 
government support of Orion develo, 


pian 
pian 


Britis! 


which will gi 


millio 


ment forced the move, 
Roils-Rovee 
contract 


estimated $2 


Kaman Aircraft emploves received 
cost-of-living p 


luary ( 


two cents per hou 
increase last week as the Ja 
umers Price Index showed a ] 
birm’ 
1957 
rates at the vear end 


cents per hour 


cost-of-living increas 
which were added to bas« 


totaled 


Hercules Powder Co 
chemical propulsion di 
xplosi es de partment 

] 


design develop ind 


propellant rocket engine 





New Talos Version 


Washington—Follow-on version of the 
Navy's Bendix Talos ramjet surface-to-air 
missile will have a range of approximately 
80 mi. and is scheduled to become opera 
tional in about one year. 

Capt. Leslie Slack, of Navv’s Bureau 
of Ordnance, told the House Appropria 
tions Committee in Fiscal 1959 budget 
hearings that more than a half a dozen 
of the follow-on versions have been test 
fired. 

Capt. Slack did not give the range of 
the follow-on missile but said it would 
double that of the present Talos which 
has a range of more than 40 mi. 

The Bureau of Ordnance official said 
that, although the 
missile, the Navy has the 


Talos is primarily a 
surface-to-air 
capability of using it against another sur 
face target at sea, or also on land. He 
added that the missile is also being evalu 
ated for 


missile capabilities. 


possible anti-ballistic-missile 
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Tension Rises in Pilot-Engineer Dispute 


Fact finding board’s decision would set precedent 


for jet-age negotiations between 


New York—Dispute between airline 
pilots and flight engineers, a serious 
threat to jet-age negotiations between 
carriers and their crews, continued to 
build up steam last week in the wake 
of these developments: 

e Presidential fact finding board emer- 
gency hearings in Flight Engineers’ In 
ternational Assn.-Kastern Air Lines 
struggle reopened in Miami after mov- 
ing from New York 

e Western Air Lines, its pilots out on 
strike on other issues, sought settlement 
of the jurisdictional question now to 
avoid trouble when the airline begins 
operating turboprops. 

e Third-man-in-cockpit theme brought 
discord into contract discussions be 
tween several airlines, the Engineers’ 
union and/or Air Line Pilots Assn. 

e Special subcommittee of AFL-CIO 
found it “imperative” that the two asso- 
merge to handle the flight 
duties of new turbine aircraft. The 
pilots expressed willingness to merge 
but the engineers balked. 


Board’s Task 


lhe fact finding board in the Eastern 
which also will hear an ALPA- 
dispute new contract 


ciations 


Case, 


Lastern over 


=: 


ROR NY hy 


carriers, crews. 
terms, has an important and difficult 
task in deciding whether the airline 
should specify contractually whether 
the third man in turbine cockpits shall 
be mechanic-qualified or pilot-qualified. 
The board’s decision is certain to have 
au industry-wide effect on other nego 
tiations involving the jurisdictional is 
sue. The flight engineers insist that 
‘astern specify mechanic engineers, and 
ALPA demands that Eastern specify 
pilot engineers 

AFL-CIO President George Meany 
on Feb. 3 appointed a subcommittee to 
consider charges filed last December by 
the flight engineers, who claimed that 
\LPA cooperated with employers by 
encouraging ALPA members to obtain 
flight engineer licenses in order to 
weaken the engineers’ bargaining po 
sition; and that ALPA was informing 
its membership that ALPA’s program 
had support of AFL-CIO leaders 

The subcommittee’s answer to 
EIA's charges against ALPA 

“The committee recommends that 
the airline pilots be instructed to recog 
nize the jurisdiction of the flight en- 
gineers and refrain from attempting to 
enlist flight engineers into membership 


in the ALPA. 


™ 


“The subcommittee in going over the 
record finds that this question between 
these two organizations has come up 
before. 

“The committee feels that the ex 
ecutive council can never resolve the 
problems of these two organizations 
until the two organizations themselves 
sit down and honestly try to find a solu 
tion which will be amicable to both 
sides.” 


‘One Organization’ 


In another section of the subcom 
mittee report, dealing with flight crew 
complements, the three AFL-CIO vice 
presidents found that “the close rela- 
tionship of the flight crew which is 
now faced with the introduction of an 
entirely new series of larger and faster 
aircraft powered with turbine engines, 
makes it imperative that the flight crew 
belong to only one organization . 

The subcommittee recognizes, its 
members reported, that the captain or 
pilot in command of an airliner has full 
responsibility for its safe operation 

[he responsibility placed  directl; 
on the pilot by virtue of his license can 
not be delegated to his employer or 
anyone else, the subcommittee noted, 
and this also makes it that 
flight crews be coordinated into one 
organization. 

“There is no trade union reason why 


necessary 


DC-8 COCKPIT mockup shot with flight engineer’s station at right was union exhibit at emergency hearing. 
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ROLLOUT of nearly complete Douglas DC-8, third of U.S.-built turbine transports, underscores importance of ALPA-FEIA jurisdictional 
struggle. DC-8, minus engines, leading and trailing edges, tail, was moved out for repositioning in final assembly building. 


the merger of these two organizations 
cannot become a reality,” the report 
said. It also pointed out that Meany 
had advised ALPA in March, 19937, 
that AFL-CIO would assist in bringing 
about an amicable solution to the dis- 
pute. This offer should be accepted, 
the subcommittee added, because of 
technological changes in the field of 
aircraft problems. 

ALPA President C. N. Sayen has 
advised Meany that the pilots are pre- 
pared “to begin merger discussions im- 
mediately.” FEIA President George 
R. Petty, Jr., announced later that he 
was “bound by a resolution of our 
executive committee not to discuss 
merger with any other union. We are 
an international union with a recog- 
nized charter and no unilateral decision 
can force us to merge.” The Petty state 
ment followed a comment in Chicago 
by ALPA First Vice President G. M. 
Lerroux that Petty had not been heard 
from after Saven had announced his 
willingness to talk merger. The third 
crew member was established by gov- 
ernment regulation in 1948, the AFL- 
CIO report noted, with the advent of 
larger, faster, more complex aircraft. 
Some airlines assigned mechanics, some 
assigned pilots, and some assigned both 
to the new category. The third crew 
member is now variously represented by 
FEIA (about 90% of the total), ALPA 
and in one case by International Assn 
of Machinists. 

ALPA’s policy for crew complement 
on turbine-powered aircraft was set by 
the association’s directors at a meeting 
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in November, 1956. Struggle between _ tions 
the two unions began previousl; 


World Airlines with a detailed paper 


and this job is one of the flight engi 
neer’s present responsibilities. Pilots 


FEIA last year presented Trans 


Fuel management is more criti 
cal and more exacting in jet operation 


spelling out the duties of flight engi 
neers on turbine aircraft, as FEIA sees 
them (AW Nov. 18, p. 43). The flight 
engineers argue that their duties will 
be greater in jets and the pilots’ duties 
less. ALPA takes opposite view. 
Among points at issue: 

e Fuel management—Engineers: They 
will be required to keep half-hourly fuel 
logs and center of gravity computa 


Fuel management on a jet is simplicity 
itself; fuel is metered automatically in 
flight; “Surelv, we can tell whether w« 
have the right or left boost pump on 
. unbalance % 

e Electrical systems—Engineers: Sys 
tem in the 707 has 1.7 times as mam 
cockpit instrument displays and con 
trols as the average present transport 
emergency procedures involving electri 


to avoid 








Comet IV Gets Idlewild Landing Rights 


New York—Port of New York Authority cleared the de Havilland Comet IV 
for limited operation at New York International Airport. The airport, as well as 
Newark, LaGuardia and Teterboro, has been off limits to most turbojets by a long 
standing Port Authority ruling based on noise considerations. 

An earlier model of the Comet operated by Royal Canadian Air Force was denied 
the use of Idlewild. Port Authority permission for Comet IV flights specifies that 
the four-jet transport be equipped with Rolls-Royce noise suppressors for its RA.29 
Avon engines. Daylight-only demonstration flights will be allowed under VFR con- 
ditions, and will be subject to preferential runway assignment under National Air 
Transport Coordinating Committee anti-noise procedure for the New York area. 

The Port Authority said its acoustical consultants measured Comet IV noise at 
Hatfield, England, and found the plane quieter than present DC-7s and Super 
Constellations. Comet’s suppressors reduce the overall noise of the aircraft by about 
four to six decibels, the Port Authority said. 

Low-frequency takeoff noise of the piston transports was about 10 decibels higher 
than the Comet’s noise, while high-frequency takeoff noise was about five decibels 
higher for the Comet. 

Turboprop transports previously cleared by the Port Authority include the Vickers 
Viscount, Bristol Britannia and Boeing YC-97J. The twin-jet, unsuppressed Sud 
Aviation Caravelle also has been found acceptable by the agency. 














CONVAIR 886 flight engineer’s station (right) and Boeing 707 engineer position were pictured in exhibits. 


cal failures will require extensive knowl- 
edge by the engineer of the location of 
components and their functions. Pilots: 
\lthough electrical demands have in 
substantially, so have generat- 
ing capacities. Systems are more 
versatile, are more completely self-moni- 
toring, and failure is less critical than 


creased 


in some present systems 

e Air conditioning and pressurization— 
I'ngineers: Monitoring of systems bv 
a mechanically skilled engineer can 
warn of impending failures or leaks and 
have them repaired on the ground be- 
fore they reach the danger point; com- 
prehensive instrumentation is being 
installed to prevent turbo-compressot 
overheat or overspeed accidents. Pilots 
I he pressurization system 1s automatic; 
if a compressor lets go, what could a 
flight engineer do about it that a pilot 
couldn't? 

e Powerplant icing—E ngincers: ‘Turbine 
cngines are verv sensitive to severe icing 
conditions and are not basically adapted 
to handling much ice; turbojet engine 
instruments must be monitored to con 
trol this, and a trained specialist is 
needed to do this job scientifically, 
Pilots: The instruments for detecting 
on the pilot's center panel and 
air anti-icing switch 
is on his overhead panel 


Ice Are 


the engine bleed 


Western Issue 


Western’s pilots went on strike Feb. 
21 on working conditions and pay is 
sues. ‘The third man question is a point 
ot dispute in contract negotiations, but 
is not, according to the National Medi 
ation Board, a strike 

ALPA wants the crew issue to remain 
open until some time between the end 


ISSUC 


30 


of this vear and 90 davs before West- 
ern’s Lockheed Electra turboprops are 
put into service. Then the pilots would 
like to reopen negotiations on the 
point 

Western anticipates a jurisdictional 
dispute between the ALPA and FEIA 
Electras arrive and wants to 
settle the now. The 
ceivably could be in an uncomfortable 
position with a fleet of new airplanes 
and unsettled crew problems. Western 
asked the mediation board to set up a 
fact finding board similar to that hear- 
Eastern. The 
Presi- 
emert- 


when the 


issue airline con 


ing the disputes with 
board, however, 


Eisenhower to set up the 


refused to ask 
dent 
gency unit, holding that the issues are 
not comparable and that ALPA and 
Western should resolve their differences 
under the Railway Labor Act 

FEIA President Petty wired the Na- 
tional Mediation Board on Feb. 25 that 
his union would insist on an emer- 
gency fact finding board if the West- 
ern pilots demanded contractual con- 
trol of the 1 condition of 
returning to work 

Mediation Board Secretary E. C 
'hompson replied to Petty that “Na 
tional Mediation Board has no knowl 
edge of any demand of Western Au 
Line pilots as a condition of their return 
to work that they be given contractual 
control over the bargaining rights and 
qualifications of flight 
Western Air Lines.” 

The two cases differ in at 
Eastern’s contracts with 


cngimeers as 


cngimeers on 


least one 
both 
unions are expired and new ones must 


respect 


be signed, whereas Western last vear 
signed a contract with FEIA 
Western’s new route to Mexico City 


is causing part of the trouble with its 
pilots. A key issue is premium pay for 
the foreign flights plus coverage of such 
hazards as internment by a foreign gov- 
crnment, off duty injurv on Mexican 
soil. The pilots say they are asking that 
their working conditions simply be 
brought up to the standard of other 
airlines. American Airlines, according 
to the pilots, does not provide extra pay 
for its Mexico run but does cover the 
other aspects of foreign duty 

Western’s management holds that 
ALPA’s demands would cost the airline 
$6.5 million annually, a 195% increase 
in expenses. If costs were the same as 
last vear, the increase would eliminate 
any possibility of dividends or retained 
earnings, according to Western 

Regarding the Western strike, a pilot 
spokesman said “ALPA is settling down 
for a long haul on this one 


Viscount Agreement 
ALPA Continental Air Lines 


recently signed a new contract which 
includes a pay scale for Viscount $12 
duty. Eight-year captains flying thes« 
turboprops will draw $1,845 monthly, 
while eight-vear co-pilots will receive 
$1,113 a month. The Viscounts, b« 
of their size, will not carry engi 


and 


Cause 
neers so the jurisdictional issue was not 
involved. 

In addition to Western and | 
the pilots are seeking new contracts 
with American and Nerthwest Airlines 
Negotiations with American have been 
in mediation and ALPA said recently it 
was “‘seriously considering a withdrawal 


istern 


from service.” 
The pilots want two contracts with 
American, one covering piston planes 
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and one covering turbines. This ap- 
parently is a maneuver to skirt the third 
man issue for the time being. Ameri- 
can, however, can be expected to hold 
out for a single contract. 

Trans World Airlines and ALPA ex- 
pect to begin contract talks this sum- 
mer. TWA has been studying the third 
man issue and probably will decide for 
itself which type of qualification it will 
require. 

The flight engineers’ association, in 
addition to Eastern, is negotiating with 
I'WA (in mediation), Continental (in 
mediation) and United Air Lines (re- 
cessed). Negotiations with American 
will open soon, and contract with Sea 
board and Western will be reopened 
next month. 


BOAC Seeks Routes 


Across Russia. China 


London—British Airwavs 
Corp. has asked the Ministry of Trans- 
port and Civil Aviation to negotiate 
for BOAC routes across Russia and 
Communist China. 

Negotiations must be at government 
level, BOAC says, and route plans al- 
ready have been submitted to the 
British government. 

\ possible route, London-Moscow 
Peking-Tokyvo, would save about a day 
over the present London-Rangoon- 
Hongkong-Tokyo route. 


Production 707 Logs 
47 Flight Test Hours 


Renton, Wash.—Bocing Airplane 
Co.'s first production 707 jet transport 
logged 47 hr., 9 min. dufing its first 
six weeks of flight testing. Initial flight 
was made Dec. 20 

rhe airplane cruised at speeds above 
580 mph. and at altitudes above 30,000 
ft. during the first phase of its flight 
testing, Boeing reports. Highest alti 
tude reached was 39,000 ft 

lests included a flight into a weather 
front over the Pacific to check the 
707’s anti-icing svstem. With Civil 
Aeronautics Administration personnel 
aboard, three inches of ice was allowed 
to collect on the plane while wing and 
tail anti-icing systems remained shut 
off. No adverse characteristics were 
noted during the test, according to 
Boeing. 

Other tests of the production jet- 
liner have included cross-wind landings 
and instrument landing system check- 
outs. As of last week the airplane had 
made a total of 28 flights. 

lest pilot James R. Gannett says 
the airplane comes fully up to expecta 
tions, and that only minor adjustments 
necessary. 


Overseas 


have been 


AVIATION WEEK, March 10, 1958 


High Jet Engine Overhaul Costs 
Detailed by American Official 


By L. L. Doty 


Washington—Possibility that jet en- 
gine overhaul costs for transport air 
craft may initially run as high as $70,- 
000 per engine and overhaul time as 
low as 600 hr. has been cited by Wil- 
liam Littlewood, vice president of 
equipment research for American Air 
lines. 

Testifving at the Civil Aeronautics 
Board’s General Passenger Fare Inves 
tigation, Littlewood said line mainte 
nance costs of turbine engines may be 
slightly lower than piston engine costs 
but that overhaul costs will be sub 
stantially higher. He added that the 
“unknown element will be the cost of 
materials replacements which may be 
verv high.” 

Other highlights of Littlewood’s tes- 
timonvy: 

e Complexity of accessory 
trol apparatus of turbine engines will 
increase overhaul costs. 

e Cost of jet fuels will likely climb 
to a level comparable to present costs 
of gasoline. 

¢ Instrument layout in cockpits of jet 
transports will be subjected to a num 


and con 





Slick Asks Suspension 
asked the 


authoriza- 


Slick Airways, Inc., has 
Civil Board for 
tion to suspend its scheduled services 
until Jan. 1, 1959. Delos W. Rentzel, 
chairman of the board and president of 
the all-cargo carrier, told the Board that 
Slick had lost substantial sums of money 
over the past year and a half which it 
has not been able to recoup from other 


Aeronautics 


activities, such as charter work. 

Although 
temporary suspension, an airline spokes- 
man told Aviation Week that resumption 
of service probably would depend on 
revised freight rate Other 
wise, the spokesman said, Slick will sell 


the application requested 


structure. 


or lease its fleet. 

On its 
which include transcontinental services, 
Slick lost $3,114,000 in the vear ending 
last June 30, the Board was told. Total 
system losses for the same period were 
$2,021,000. From June 30 to Feb. 1, 
total loss for all operations was $1,200,- 
000, the carrier said. 

Rentzel blamed the Board’s policies 
for a good deal of the trouble, contend- 
ing that CAB “has exercised little of its 
promotional responsibility in connection 
with the development of all-freight car- 
riers as such.” 


scheduled all-cargo routes, 











ber of changes. Littlewood said plans 
to revise dial presentation of informa- 
tion to pilots “are radical in this area.” 
© Successors to jet transports now on 
order are not likely to appear until 
1970. Supersonic jet transports may 
appear about 1975 for very long-range, 
highly specialized service 

e Markets for used four-engire equip 
ment, particularly the DC-6 and DC-7 
series, will become leaner as the rate 
of development of new aircraft con 
tinues to increase 


Overhaul Costs 


Littlewood said that Air Force costs 
of a Pratt & Whitney J57_ turbojet 
engine overhaul are about $70,000 and 
added: ““We hope to better that, but 
we mav have to start at this point.” 
He said overhaul will probably 
begin at 600 hr. as against the 
2,000 hr. maximum ittained on 
piston engines. He held out some hope 
that a starting point of 1,000 hr. may 
prove feasible 

The American official pointed out 
that labor costs are generally high and 
normally, 
reciprocating engines 
will be 


time 
SoTTic 


now 


parts costs are moderate in 
the overhaul of 
but that the 
the overhaul of jet engines 

He said, “the one thing vou can't 
tolerate in a jet with 
rotative speeds is internal failures and 
there 
tendency 


conve;rse true in 


engine its high 


in order to prevent these, will 


certainly be a stro to lean 
backward in 
and the parts, of 
pensive and numerous.” 

Asked if jet transports will be mor 
efhcient than aircraft 
Littlewood types ar 
equally efficient per unit of product 
He said unit cost per airplane will be 
roughly the same but that turbine air 
craft will provide a_ better faster 
added, is the “‘r 


S 


OVC! parts replacements 


course, are quite cx 


piston cnginc 


said the two 


and 
scrvice, which, h« 
ward” for being able to operate jets at 
the same cost 

“We would like to do it at 
cost, but it is not possible,” he said 

Littlewood that 
be little if anv obsolescence in the pet 
formance factor of jet transports al 
though he pointed out that last month 
there were .02 and .04 increases in the 
Mach limitation on proposed aircraft 

He admitted that this was a marke: 
improvement in performance and that 
there is still a slight potential increas 
from present maximum speeds of Mach 
94 to Mach | but warned that 
the margin of safety is reduced as pet 
formance gets closer to Mach | 


ra | lowe 


forecast there will 


9? or 





He said that obsolescence of jet 
transports could result from improve 
ments in economy of operation. In the 
area of manufacture and materials, he 
quoted one manufacturing official as 
saving that the rate of obsolescence is 
five times higher than the rate during 
World War Il because of work being 
done in research and development. 

On this point, he said that much 
progress in structural design and fabri- 
cation can be expected. Pointing out 
that ‘“‘costs of construction are now al 
most prohibitive,” he forecast that 

very unique methods will some day 

be developed to do some of the 
things which are now being done by 
very expensive machinery.” 

Littlewood hopes to see savings in 
aircraft weight through the improve- 
ment of manufacturing methods. He 
said that Pratt & Whitney has ad- 
mitted that an engine designed for 
transport service is not subject to the 
G-load limitations required of a mili 
tary engine. As a result, he said, the 
manufacturers have been able to reduce 
the overall engine weight by about 700 
lb. without changing the design of the 
compressor, combusters or the turbine. 


Denny Defends CAB 
In Letter to Harris 


Washington—Civil Acronautics Board 
member Harmar D. Denny last week 
denied that Sherman Adams, chief 
presidential aide, attempted to influence 
the Board in the North American Air- 
lines case 

In a letter addressed to Rep. Oren 
Harris (D., Ark.), Chairman of the 
House Subcommittee on Oversight, 
Denny labeled charges by Dr. Bernard 
Schwartz, former subcommittee coun- 
sel, that Adams had intervened in the 
case, as “completely false” and “worse 
than half-truths.”” Denny said _ that 
references by Schwartz to two letters 
written by Adams to Murray Chotiner, 
representing North American, implied 
that Adams may have improperly at 
tempted to influence the Board in the 
enforcement proceeding against the 
now-defunct airline. 

Denny emphasized “there was no 
pressure or suggestion from the White 
House as to the course the proceeding 
should take or the action that the Board 
should take” and added 

“There was simply a request for in- 
formation—a_ request Which, in_ the 
light of the serious charges which had 
been made by North American in its 
widespread campaign, seems to me to 
be a wholly reasonable one. . .” 

North American went out of 
ness early last year when the Supreme 
Court denied a petition for certiorari to 
climax a four-year struggle by the Board 
to clamp down on the carrier for a 


busi 
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South African 707s 


South African Airways will order three 
Boeing 707-320 long-range jets, Trans- 
port Minister Ben Schoeman announced 
recently. He said the order will be 
placed immediately. 

The airline operates overseas 
to Europe and Australia in addition to 
its domestic regional Johan- 
nesburg-Amsterdam flight time with the 
jets would be about 10 hr. 51 min. 
against the present 21 hr. Jan Smuts 
International Airport is equipped with 
a main runway over 10,000 ft. long ca- 
pable of handling aircraft up to 200 tons. 


routes 


services. 











series of alleged violations of regula- 
tions. 

In his letter to Harris, Denny denied 
he had suggested to Adams that “the 
wav to delay the case was for North 
American to go into court and tie the 
case up by court proceedings.” He 
added that the charges reach “the com- 
pletely ridiculous conclusion that the 
Board was trying to sabotage its own 
enforcement action.” 

“The facts are that the Board 
was insistent on continuing its enforce 
ment action despite North American’s 
attempts to suspend it,” he said. 

Denny said he has no recollection of 
ever talking to Adams about the case. 
He said that he had sent Charles 
Willis, White House staff member, a 
copy of a letter to Sen. Edward Thye 
(R., Minn.), explaining the procedures 
being followed in the case and added 
that the letter from Adams to Chotiner 
was “probably” based on material in 
the letter to Thve. 

He accused Schwartz of ignoring the 
facts and added 

. . . It apparently did not occur to 
Dr. Schwartz that it is absurd to sup 
pose that it was necessary for the Board 
to point out to North American or to 
Mr. Chotiner that the courts are avail- 
able and that court action is one way to 
obtain a delay .. . In this connection, 
I would like to point out that North 
American needed no instruction in the 
fine art of appealing to the courts.” 


Russian Proposes 
Medium Transport 


designer O. K. 
Antonov has called on the government 


Moscow—Russian 


to authorize construction of a “26-30 
passenger airplane with excellent land 
ing and takeoff characteristics in order 
to permit airline service between me- 
dium and _ small-size towns having 
poorly-equipped airfields.” The craft 
would help fill the equipment gap be 
tween Antonov’s seven-passenger Pche 
Ika (Little Bee) light transport, which 
now is undergoing tests, and the large 


new Soviet turbojet and turboprop alt- 
liners, which seat a minimum of 50 
passengers. 


American Revamps 
Sales Department 


New York—American Airlines will 
make a series of major revisions in the 
structure of its sales department April 
1 when C. A. Rheinstrom rejoins the 
carrier as executive vice president-sales 

AW Feb. 24, p. 36). 

The new organizational pattern is 
designed to strengthen American’s sales 
effort by placing all sales functions and 
customer services under one _ head. 
Changes include the establishment of 
a new Sales Service Department that 
will embrace a number of functions 
now handled bv customer service. 

Public Relations will now report to 
Rheinstrom but overall policy for the 
airline will continue to be directed by 
President C. R. Smith. At a later time, 
all reservation offices will report directly 
to sales. Airport duties will be re 
divided between operations and sales 
departments with a view toward plac 
ing ticket counter and other functions 
under sales. 

C. R. Speers will serve directly un- 
der Rheinstrom as senior vice presi 
dent. Divisions and titles under the 
new arrangement are 

Vice president, advertising; 
president, cargo sales; vice president, 
passenger sales; vice president, passen 
ger sales service; assistant vice presi- 
dent, schedules; vice president, public 
relations; director, budgets; _re- 
gional vice presidents. 

Four divisions will be established un- 
der the Passenger Sales Services Dc 
partment to be headed by G. M 
Sadler. They are in-flight standards 
division, ticketing and terminal divi- 
sion, reservations division, customer 
correspondence branch and sales equip 
ment rescarch..division. 


>. 
Red China to Expand 

* . . 

Civil Air Transport 

Moscow—Communist China has or- 
dered its Civil Air Fleet Administra 
tion to increase trafhie 50-100 
the nation’s Second Five-Year 
(1958-62). 

Development program also provides 
for introducing Soviet-built 
and turboprop aircraft on Red Chinese 
air routes. Present equipment consists 
mainly of Russian Il-l4s, Il-l2s and 
Li-2s. 

During 1957, last vear of the First 
Five-Year Plan, Communist China’s 
“overall” commercial air traffic was 
three and one-half times the 1952 vol- 
ume, according to an official report. 


vice 


sales 


under 


Plan 
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National to Construct 
“" 
Hydrant Fuel System 

Construction of an underground hy- 
drant fueling system for jet aircraft has 
been started by National Airlines at Mi 
ami International Airport. 

Fueling system, first of its kind to be 
built at the Miami airport, will have a 
total delivery capacity of 3,000 gal. 
min. to supply four hydrants—two for 
ject fuel and two for piston engine fuel 
When not in use, underground hy 
drants will be hidden with flush covers 
strong enough to support the 265,000 
lb. weight of a DC-5. 

Initially, 420,000 gal. storage tankage 
will be built at a cost of $100,000. This 
will be increased to a total capacity of 
1,200,000 gal. at an additional cost of 
$200,000. Hydrant system, with its 
two miles of underground piping, will 
cost $500,000 

Fuel will be delivered from hydrant 
to plane by a small pumping truck. Na- 
tional estimates that in 1962, when its 
entire fleet of six DC-8s and 23 Lock- 
heed Electra turboprops will be in full 
operation, annual fuel consumption at 
Miami will be approximately 70-million 


gallons. 


SHORTLINES 





> American Airlines will lease and op- 
erate a street floor ticket office in the 
new $70 million Time & Life Building 
near the corner of 50 St. and Avenue 
of the Americas in New York City. 
Occupancy of the new office is sched 
uled for sometime in the fall of 1959 
American will continue to operate its 
ticket facilities at 9 Rockefeller Plaza. 


> Capital Airlines’ proposal to en- 
courage group excursions by selling 
roundtrip tickets to groups of 25 or 
more at 160% of one-way first-class 
fares has been basically approved by the 
Civil Aeronautics Board. The new 
percentage rate would apply to flights 
scheduled to depart on Saturdays and 
‘Tuesdays for roundtrips that would be 
completed within seven days. Capital 
had asked for the right to separate in 
dividuals of such groups if operational 
problems required, but CAB voted that 
a group could not take advantage of 
the reduced fares if it were split into 
units of less than 10 persons. The 
CAB will permit the plan to become 
effective after Capital accepts the 
Board’s modification. 


>» Civil Aeronautics Administration savs 
no ground facilities to handle initial 
turbojet transport operations will be 
provided at Washington National Air- 
port. In a memo to Lucius Burton, di- 
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Continental Viscount Undergoes Tests 


First of 15 Vickers Viscount 812s to be delivered to Continental Air Lines recently made 
its first flight from the Vickers-Armstrongs Ltd. airfield at Weybridge, England. Type 812 
series has 52-seat interior with rear lounge. 
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Continental Air Lines’ first Viscount 812 is shown at test airfield at Wislev, Eng!and, 
where, together with a Vickers-owned 810, the certification program will be completed 


Rear lounge on Viscount 812 seats four passengers. The lounge seats will not be occupied 
during takeoff and landing as a safety precaution. 











AIRLINE OBSERVER 


> Bocing Airplane Co. is front-runner in the competition to provide Eastern 

Air Lines with 15 to 25 medium-range turbojet transports. In Seattle, East- 
ern president Capt. E. V. Rickenbacker said, “offhand, without any commit 
ment, the Boeing 720 is closer to what we think we need than the Convair 
880 is.” Rickenbacker noted that Douglas is working on plans for a 
medium-range jet but added, “Boeing is out in front . . . in its ability to 
produce first.” Rickenbacker wants to begin the medium-jet service in mid- 
1961. Initial order, which will be placed this year, will amount to $100 
million. 


> Watch for Western Air Lines to place an order for a fleet of Boeing 720s. 
The airline considers the medium-range aircraft about the right size for its 
route structure and wants the aircraft by 1961, a target date Boeing can meet. 


> Post Office Department has determined that cost of transporting regular 
three cent mail by air is “running a bit less” than the cost of handling by 
surface transportation. The cost difference was disclosed as a result of a 
check made following the inauguration of the experiment involving the 
movement of regular mail over certain air routes on a space available basis. 
Testifying before a House Appropriations Subcommittee, E. George Siedle, 
assistant postmaster general, added that the cost by air has grown “even 
more favorable” because “. . . rail pay has been increased whereas there has 
been no increase in the compensation we are paying to the airlines.” 


> President Eisenhower has named a three-member fact-finding board to in- 
vestigate the dispute between the International Assn. of Machinists and 
these airlines—Eastern, TWA, United, Northwest, Northeast, Capital and 
National. 


P Air Line Pilots Assn. will refund a portion of dues to members as a 
dividend on surplus funds in excess of operating expenses and reserve re- 
quirements. Refunded dues will total $106,000 with individual refunds 


27¢ 


amounting to 5.22% ot the dues paid by each member during 1957. 


> Sicily will construct an $8 million international airport at Palermo to 
handle traffic on Europe-Africa and Orient-Atlantic routes. Airport will 
cover over 600 acres, include a 10,000 ft. by 200 ft. runway and will be com- 
pleted in about three years. 


> Trans-Canada Air Lines will replace all its DC-3 aircraft in castern 
Canada with Vickers Viscounts by July 1. 


> Swissair’s Board of Directors will propose a 50% increase in the com- 
pany’s capital stock issue at a stockholders’ meeting April 2. Proposed 
increase will raise capital from $9.8 million to $14.7 million. 


> Observers are noting that Airways Modernization Board programming 
often is projected over a five vear period although the interim agency has a 
legal life-time of but three vears. Meanwhile, AMB is considering Atlantic 
City as a site for its test center; locations in Florida and Oregon also are 
being studied. AMB will be equipped with 20 civil and military aircraft 
so that flight experimentation tests for airways development can be con- 
ducted with virtually every type of aircraft now in use. 


> Civil Aeronautics Administration is spearheading nation-wide program 
covering 20th anniversary of the Civil Aeronautics Act of 1938. All aviation 
agencies and associations are participating in the planning of the program 
which will be held during the week of June 23 but basic plans were 
formulated by the CAA several months ago. Feature of the program will be 
open house at all CAA facilities throughout the U.S. 


P Acroflot’s first regular TU-104 service between Moscow and Vladivostok 
is being offered only once every four days until the end of March, when the 
flight frequency will be increased. Scheduled time on the 5,000-mile trans- 
Siberian route—including stops at Omsk, Irkutsk and Khabarovsk—is about 
11 hours. 








rector of the airport, CAA Administra- 
tor James Pyle said that airlines want 
ing to prov ide jet service to Washington 
National can use Friendship Interna- 
tional Airport, pending completion of 
Washington’s new airport at Chantilly, 
Va. 


P Delta Air Lines reports declining 
trafhe during the final months of 1957 
and the first few weeks of 1958 has 
caused the airline to make a downward 
revision of the forecasted volume of 
1958 operations. Delta has placed 
orders totalling over $500,000 with 
Collins Radio Co. for airborne weather 
radar and communication-navigation 
cquipment with deliveries scheduled to 
begin this month. The order covers 
cquipment, spares and parts for the 
fleet of Douglas DC-8 and Convair 880 
jet transports ordered by Delta. 


> Ethiopian Airlines flew a record §7,- 
605 revenue passengers 39,192,000 
revenue passenger miles during 1957. 


> Flying Tiger Line reports it flew 
82,986,089 ton miles during 1957, 
23% above the 1956 figure. The air- 
line attributed the gain to introduction 
of the 12 new Lockheed Super-H Con- 
stellations during 1957. 


> International Air Transport Assn. 
has assigned the Brussels World Fair a 
place on the world network of sched- 
uled airlines. The heliport on the fair- 
grounds will be known as the “Bruxelles 
World Exposition 1958 Heliport” 
with the official designation letters 
“BXP.” The heliport will serve pas- 
sengers coming to the fair from centers 
in Belgium, Holland, France and Ger 
many. 


> North Central Airlines has filed ap- 
plications with the Civil Aeronautics 
Board for approximately 825 route miles 
connecting three U. S. cities with points 
in three provinces in Canada. The air- 
line wants routes between Minneapolis- 
St. Paul, Minn., and Winnipeg, Mani 
toba; Detroit, Mich., and ‘Toronto, 
Ont., and Minot, N. D., and Regina, 
Saskatchewan. 


> Trans World Airlines has begun con- 
struction of a $5 million maintenance 
facility and administration building at 
Los Angeles International Airport. ‘The 
new center will consist of a 490-by-390 
ft. hangar, an adjacent administration 
building and a separate garage and 
ground maintenance building. ‘The 
hangar will be capable of housing six 
Boeing 707 or Convair 880 jet trans- 
ports. Surrounding the hangar is more 
than one million sq. ft. of pavement, 
already poured, for parking and servic- 
ing positions for 21 aircraft. 
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“It makes sense, Pete... 


the safest engine is a clean engine... 


and there’s no cleaner engine 


than a Gulf-lubricated engine!” 





Use new Gulfpride Aviation Oil 
Series D, the detergent oil, or Gulf 
Aircraft Engine Oil, the straight 
mineral oil. Either way, you'll be 
keeping your engine clean, and 
playing it safe. 
Gulf oils lubricate engines thoroughly and 
efficiently and also keep engines clean. 
That means increased periods between 
engine overhauls, because of less wear and 


tear on engine parts. 


Gulf Aircraft Engine Oil is the finest 
straight mineral oil you can choose— keeps 
engines as clean as any straight mineral 
oil can. But for the greatest possible clean- 
liness, buy Gulfpride Aviation Oil Series 
D, the detergent oil. 

Gulfpride Aviation Oil—Series D. Deter- 
gent Oil—for greatest possible cleanliness in 
radial, inline and horizontally opposed engines. 
Gulf Aircraft Engine Oil — Straight Mineral 


Oil that minimizes sludge and oil inlet screen 
deposits, keeping your engine clean and safe. 


...the world’s finest aviation products 








SPACE TECHNOLOGY 


FIRST PHOTOS show how stainless nose cone of Explorer I satellite was formed by Floturn cold rolling method developed by Lodge & 
Shipley Co, (left). At right, technician uses a Vernier height gage to check nose length during forming process. 


Blunt Stainless Steel Nose Cone Indicates 


By George L. Christian 


New York—Army’s Explorer satellite 
nose cone, a stainless steel unit 12.221 
in. long and 6.128 in. in diameter, is 
designed with a blunt nose indicating 
that heating problems are encountered 
during flight to orbiting altitude. 

Nose radius is 1.500 in. Cone’s wall 
thickness ranges from .094 in. in center 
to .017/.013 in. on sides. 

Shape serves as a nose cone both for 
the entire Jupiter-C, four-stage missile 
during initial acceleration and for the 


I 


THREE forming stages of Explorer I’s nose cone: stainless steel blank .094 in. thick 
is dimpled in the middle; first Floturn operation gives basic shape; cone’s final form. 
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satellite as its orbits around the Earth 

At least 40 cones have been manu 
factured to date by Lodge & Shipley 
Co., Cincinnati, Ohio, under contract 
to the Army Ballistic Missile Agency, 
which has received 30 units, and Jet 
Propulsion Laboratory of the California 
Institute of Technology, which re- 
ceived 10 cones. Both organizations 
were responsible for the development 
of Jupiter-C and Explorer I (AW, Feb 
10, p. 28). 

First satellite, weighing 30.8 lb., was 
launched on Jan. 31; a second, more 


highly instrumented Explorer, also 
weighing 30 lb., will be launched soon 

Stainless steel was selected as the 
metal best suited for nose cone con 
struction because of its high tensile 
strength, even when weight restrictions 
demand the use of thinnest possible 
gages. Other desirable qualities are 
high resistance to corrosion and tem 
perature extremes. 

Cone is made of type 430 stainless 
-the same grade used by the automo 
tive industry for car trim. 

Weight of the complete unit read 





, DIMPLED BLANK 





FIRST FLOTURN OPERATION 





FIVE STEPS used by Lodge & Shipley to transform 
an § in. square stainless steel blank into a finished 
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TECHNICAN checks wall thickness of nose cone with a Vidigage ultransonic probe. Streak 


of light on instrument panel 


in rear indicates wall thickness on the chart. 


Satellite Heating Problem 


to assemble to the instrument packag« 
is 13 oz. It is attached to the satellite 
bv 16 4-in. bolts 
Astronomers estimate that the satel 
lite, during its orbiting, is bemg sub 
jected to temperature extremes of 
-200C (—392F) 
Earth’s shadow, to 1,000C (1,832F) 
when subjected to direct solar radiation. 
l’igures are based on the satellite’s aver 
age color being grey and average alti- 
tude of about 1,000 mi. 
Highly reflective strips of zirconium 
oxide are used on the outside of the 


when it is in the 


satellite to avoid excessively high tem 
peratures. Fact that the satellite is 
spinning gives it an color of 
gTC\ 


average 


Explorer I is circling the Earth at 
18,470 mph., in an elliptical orbit 
whose apogee is 1,587 mi. and perigec 
is 219 mi 

Nose cone is cold-formed by a Lodge 
& Shiplev-developed called 
lloturn 

With this process, a metal blank is 
inserted between a roller and a back-up 
mandrel. Action of the 


pre ICCSS 


roll Se which 1S 


hanicalls 
the metal 
centerline of the part 

This differs from a cold 
ing mill which displaces th 


ctuated cither me¢ 
draulically, displaces 
tc the 
formed 
meta 
a longitudinal direction, causing 
pattern as the work r 
However, cftects of 
metal are similar to those of cold 
ing 
Granular 
ind refined, vet 
broken, adding 
and a hardness to th« shape No po 
tential or actual points of metal failurc 


volves 


Floturn on 


structure l compres 


flow lines are un 


onsiderable strength 


are produced by the process and am 


stresses that are produced can be com 


pletels rclieved by standard annealing 


treatment, according to the manufa 
turer 

Process also produces a smooth sur 
face on the metal being worked. Su 
finish on the 


as 4-5 microinches 


face nose cones 1s as low 
Ihree production steps used to pro 


duce the satcellite’s stainless steel nose 
conc are 

e Square, Type 430 stecl 
blank .094 in. thick is dimpled in the 


is a locating point for 


stainless 
center to serve 
a 25 deg. mandrel on first Floturn 0) 
eration. Basic configuration 
is obtained by this operation 

@ Conical shape’s base is trimmed 
cone is annealed to relicve stresses 
eCone is again | loturned to 
pleted form cxcept for again trimmi 


nose Conde 


the basc 
Final testing of the nose cone’s wall 


ith a Vidi 


testing m 


thickness is accomplished wv 


gage ultrasonic vibration 
chine 

I'rend to use of stainless steel for 
rocket and satellite cone applica 
tions is indicated by the fact that be 
tore Explorer I's nose cone was manu 
factured of the metal, the instrumented 
rocket used in Project Farside also used 
rocket soared to 


irth 


nose 


stainless steel. Farside 


some 4,000 mi. above the I 





SPINNING OPERATION 


SECOND FLOTURN OPERATION 


TRIMMING OPERATION 








satellite nose cone. Blank is dimpled in center to serve as locating 
point for 25 deg. mandrel for first Floturn shaping operation. After 


first shaping operation, cone is trimmed, then given a spinning 


operation. This is followed by a second Floturn operation. 
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Largest Special Metals Company Formed 


MALLORY-SHARON 
NOW INTEGRATED PRODUCER OF 
TITANIUM, ZIRCONIUM, SPECIAL METALS 


Mallory-Sharon Titanium Corporation has broadened 
its scope in the special metals field with acquisition of 
all the titanium and zirconium sponge production facili- 
ties of National Distillers & Chemical Corporation, plus 
full ownership of Reactive Metals, Inc., formerly owned 
jointly by Mallory-Sharon and National Distillers. 


Our new name is Mallory-Sharon Metals Corporation. 
Our products include titanium, zirconium, and hafnium 
in sponge form and in a broad range of mill products in- 
cluding sheet, plate, rod, bar, billets, etc. Planned for 
the future are other special metals. 

Low cosT Process — Now a fully integrated pro- 
ducer, Mallory-Sharon will use the new sodium reduc- 
tion process for making titanium and zirconium sponge. 
This process is believed to be the lowest cost method 
developed to date for this purpose, and produces metal 
of unusually high ductility. It will contribute to making 
titanium and zirconium economically attractive in more 
and more applications. 


WHAT THIS MEANS TO YOU— Mallory-Sharon’s lead- 
ership in the special metals field will mean continuing 


improvements and importance to these metals. In addi- 
tion to titanium’s broad use in aircraft and missiles, and 
zirconium’s in the nuclear field, both metals provide 
exceptional corrosion resistance—offering lower costs in 
a broad range of processing and industrial applications. 
Let us help you design ahead with these new metals. 


1950 1951 1952 1953 1954 1955 1956 1957 1958 
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Regular price reductions in titanium and zirconium sponge have also 
been reflected in lower prices for mill products. This trend shows the 
wisdom of evaluating titanium and zirconium now for your new products. 


VMALLORY-SHARON 





METALS CORPORATION 


NILES, OHIO 


Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 





Douglas Reveals Mach 9 Aircraft Details 


Los Angeles—Details of design philos- 
ophy evolved by Douglas Aircraft Co., 
FE] Segundo Division for its 1953 pro- 
posal to Navy for D-558-III research 
aircraft, plus material which figured in 
Division’s proposal in X-15 competi- 
tion of about one vear later, were out- 
lined here recently by Kermit Van 
Everv, chief of acrodynamics. 

Highlights of the early proposal for 
follow-on to the D-588-III Skyrocket 
were 
e Original goal of | million ft. alti- 
tude, velocity close to that of escape, 
which was modified to a goal of 750,- 
000 ft. and speed of Mach 9. 

e Use of blunt leading edge airfoil as 
one facet of attack on aerodynamic 
heating problem. 

e Refinement of aerodynamic flight 
controls for control in atmosphere, use 
of mono-propellant jet reaction controls 
for out-of-atmosphere control. 


Abandon Altitude Goal 


Early in their work, Dougias engi- 
neers abandoned the extreme altitude 
goal since it was not deemed reachable 
without a rocket booster svstem, and it 
was considered best to stick to the 
mother ship” launching system. 

Additionally, calculations indicated 
that accelerations involved in re-entry 
from the more extreme altitudes would 
exceed the limitations of the pilot, pre- 
cluding taking full advantage of even 
the mother-ship launching svstem’s alti- 
tude capabilities 

Materials taken into consideration 
were the high temperature super alloys, 
capable of withstanding aerodynamic 
heating in steady state rather than tran- 
sient conditions. 

Flight path investigation showed a 
38 deg. angle at burnout was optimum for upper atmosphere flight. 


STRAIGHT WINGS characterize this Douglas D-588-III Skyrocket research aircraft first pro- 
posed in 1953 to U. S. Navy. Project was dropped because of lack of funds. Artist's concep 
tion shows design philosophy of blunt leading edge shapes to reduce skin friction and 
resultant aerodynamic heating. Plane would be fitted with mono-propellant jet controls 
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AERODYNAMIC HEATING of D-558-III leading edges would reach 3,000F in 500 sec. (graph at left). Reduction in high temperatures 
is marked aft of leading edges. At right, blunt nose configuration temperature effect (dotted line) is compared to standard nose 
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These engines are typical of the major power plants which have been designed, developed 
and produced by P&WA during more than 30 years for 500 different aircraft types. 
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HORSEPOWER 


More than one billion horsepower in 
Pratt & Whitney Aircraft engines has been 
delivered during the past 30 years—a 
production record unequaled by any 
other manufacturer. 


This amazing horsepower total includes 
both piston and gas turbine engines for 
500 types of aircraft. In all, more than 
425,000 engines have been delivered to 
power leading commercial and military 
aircraft. 

These engines have established the 
world’s highest standards in aircraft 
power plants. They have made Pratt & 


= foe 
ne 1 ain A - 


1947 


Whitney Aircraft a name synonymous 
with top performance and dependability. 

Today 15 major military aircraft types 
are powered by Pratt & Whitney Aircraft 
J-57 and J-75 jet engines. Commercial 
versions of these efficient, thoroughly 
proved engines are standard power plants 
for America’s long-range jet transports, 
the Boeing 707 and Douglas DC-8, and 
for the medium¥ange Boeing 720. 

Pratt & Whitney Aircraft is better pre- 
pared than ever to continue production 
of the world's best aircraft horsepower 
. .. in whatever form it takes. 


Pratt & Whitney Aircraft 


Connecticut Operations-—fast Hartford 


Division of UNITED AIRCRAFT CORPORATION, East Hartford, Conn. 


MAJOR BRANCH PLANTS—Meriden, North Haven, Southington 


Florida Operations-—West Palm Beach 





Readying the Range 
for the Space age 


takes a lot of know-howl 


Planning @ Electronics @ Food, Housing 
Engineering @ Optics & Medical 
Administration @ Procurement @ Security 
Communications & Supply e Clearance 
Meteorology @ Maintenance & Recovery 

Marine @ Data Processing @ Propellant Handling 


Sines July 1953, Pan Am, with RCA as its 
principal subcontractor, has been planning, 
instrumenting and operating the 5000-mile 
test range for the Air Force Missile Test 
Center at Cape Canaveral, Florida. 


A pioneer for thirty years in the fields 

of technology, construction and offshore 
operation—in war and in peace— Pan Am’s 
resources are dedicated to this most vital 
task of continuous range readiness. 


STATIONS AND RANGE 
VESSEL BASES 


. Canaveral AAFB 

. Jupiter AAFB 

. Grand Bahama AAFB 
Eleuthera AAFB 


. San Salvador AAFB 

. Mayaguana AAFB SOUTH 

. Grand Turk AAFB 

. Dominican Rep. AAFB 

. Mayaguez AAFB AMERICA 
. St. Lucia AAFB 


. Fern. De Noronha AAFB © 


. Ascension AAFB 
. Recife 


CPanouvawn- 


AMERCCARN 


GUIDED MISSILES RANGE DIVISION 
Patrick Air Force Base, Florida 





for a starting point, would 
10.2G accelerations at re-entry pullout, 
would achieve the 750,000 ft. altitude 
and velocities of the order of 8,870 fps 
Maximum angle obtainable was figured 
at 84 deg., but resulted in too high ac- 
celerations at re-entry pullout. 

Limits of what was termed the 
ridor of continuous flight’’ were calcu 
lated, using a minimum speed of 170 
mph. as one limit for planes utilizing 
aerodynamic lift, while the other side 
of the corridor was bounded by aero- 
dynamic heating at high Mach numbers 

In configuring the D-558-III, Doug 
las -proceeded on the philosophy that 
bluntness, and its effects on boundary 
laver, would contribute to reduction in 
acrodynamic heating. Additionally, the 
time at elevated temperatures was cal- 
culated, results showing an interval of 
the order of 50 sec. at levels approxi- 
mating 2,000F. 

Other considerations were that blunt- 
ness (a modified Clark Y airfoil with 
elliptical nose section was envisioned) 
would play no part in the craft's per 
formance in the  out-of-atmosphere 
regimes it was intended to investigate 
he would keep landing 
speeds in the lower ranges, rather than 
those in higher class resulting from thin 
upersonic airfoil shapes. 

Other out-of-atmosphere 
tions were that plane's capabilities in 
this region would be the product of 
thrust weight ratio rather than 
figuration, due to absence of 


imp SC 


*“Cor- 


bluntness 


considera- 


con 
aerody 


namic drag 


Heating Probe 


\erodvnamic heating investigation 
overed, in addition to blunt shape 
ontribution to heat reduction, the 
possibilities of using insulation coatings 
on surfaces in combination with suitable 
materials. Research into insulation ma- 
terials and techniques was urged. It was 
noted that while highest temperatures 
reached at wing leading edge 
tagnation point), more typical values 
were obtained one foot behind the 
leading edge, and were part of its short 
durations mentioned earlier. 

\ strong part of the proposal cov- 
ered thorough research into blunt shapes 
to make wave drag a large portion of 
total drag, reducing skin friction and 
its associated aerodynamic heating. The 
report noted that much research re 
mained to be done in order to precisely 
bluntness effects on boundary 


wcrc 


predict 
laver to the level required for building 
in aircraft wing on this basis. 
Stability and control problems in the 
osphere were termed mostly exag- 
gerated forms of known phenomena en 


flying in 
regions. While the 
D-558-III configuration had the hori- 
zontal stabilizer located above wing 
chord line, further investigation showed 


countered on aircraft then 


the low supersonic 
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that optimum location for the X-15 
competition entry would be on or very 
close to an extension of the wing chord 
line. 

Adequate apportionment of ver 
tical stabilization and 
below fuselage (ventral fin) also was 
seen for the entry into the X-15 com- 
petition. 


Solid Propellant 


In Formation of 


Hooker Electrochemical Co. and 
Foote Mineral Co. have added another 
name to the growing list of new firms 
in the missile propulsion field (AW Jan. 
20, p. 34). Called HEF Inc., the new 
firm will specialize in production of 
perchlorate oxidizers for solid propel- 
lants, specifically ammonium perchlo 
rate. 

Ihe expected growth in solid pro 
pellants was given as the reason for the 
formation of the jointly owned com 
pany Another reason, not announced, 
is the growing interest of solid propel 
lant producers in a particular perchlorate 
oxidizer, lithium perchlorate 

Until now, Hooker has not supplied 
any propellants to missile field, 
though the company is a prime producet 
ind potassium 
lithium 


surface above 


even 


Mf sodium perchlorate 
Foote, basic in 
with its ore deposits and production 
facilities, has had and 
pilot plant production experience with 
both ammonium perchlorate and lith 
ium perchlorate At time, Foote 
had a contract to supply the militar 
with lithium perchlorate for experimen 
tal purposes By combining ore de 
posits, production facilities and know 
how in HEF Inc., 
to attain a leading position as supplic rs 
of ammonium perchlorate and lithium 


perchlorate. 


some research 


onc 


both companies hop¢ 


perchlorate 

At present, American Potash & 
Chemical Corp. is the sole producer in 
this country of ammonium perchlorate, 
which the company has been supplying 
to the missile Like Foote, 
American Potash also has had some ex 
perience in the research and small scale 
production of lithium perchlorate and 
has a pilot plant available for manufac 
turing the oxidizer. 

Should a large demand for lithium 
perchlorate develop, however, it will 
require more than a simple scaling up 
of present pilot plant facilities. In the 
past, both Foote and American Potash 
reportedly produced lithium perchlo 
rate by a non-commercial method, r 
acting lithium hydroxide with another 
perchlorate such as sodium perchlorate 
or postassium perchlorate. With in 
creased demand, however, production 
economics will probably force both 
companies to make the oxidizer by a 


program 


Problems f 
vehicle in 
other phi ical 


mentioned 


search luded 
weightlessnes 
but 
haps one of the great« 
breakoft effect 1 feeling of detach 
ment from Earth and 
in individuals from 


initiative to exhileration 


Growth Cited 


that 


st would ie 


ena, it wa 


the 


reaction varving 


inxictv, lo of 


Oxidizer Firm 


more direct method, such as electrolysis 
of lithium chloride 

Principal attraction of lithium per 
chlorate for the composite propellant 
manufacturer is its percentage of avail 
able oxygen—60% by weight compared 
with 46% for 
and 25.2% for ammonium perchlorate 
On a density basis, the figures are even 
more favorable. One foot of 
lithium perchlorate contains 85.6 lb. of 
available oxygen; potassium perchlorate 


potassium perchlorate 
cubic 


52.5 Ib.; and ammonium perchlorate, 
28.2 Ib 


In a 


gine where the 
70 to 8O of total 


composite solid propellant en 
oxidizer accounts for 
propellant weight 
this can mean a significant increas« 
overall efficien rik 1x 
motor 


smaller ¢ ror 
useful propel 


rrormanc 


ind missi pec mac 


be mecreased 
Less 
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signihcant 
that 


the complet | 


those instan 
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This wil 


ind 
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monium radical (18.00 
lower weight exhaust product 
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haps, notice: 


Napier Rocket Engine 
Confirmed for P.1B 


London—Government announc 
to fit the Napier Double S« 
rocket engine as an optional, additional 
powerplant on the English Electric 
P.1B confirms the prediction made | 
Aviation Week (AW Sept. 30, p. 50 
will enable the aircraft to 


} 
powel ant 


nent 


orpion 
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Engine 


operat cither as mixed 


ict fighter, according to per 
fitted 
in a specially-designed jettisonable pack 
to the fusclagc Pack 


contains high-test peroxide and is ck 


OT a pur 


itional requirements kengin 


underside of the 


signed for safe handling and refucling 
cither with the 
Kerosene for the engine 


from the existing fuel tanks 


pack slung or ck ta hed 


will be drawn 








sr simaator JAPAN AIR LINES PICKS LINK 


PURCHASERS 


Now JAL forms another link in the world-girdling chain of 
great air lines buying Link simulators for their jet training needs. 
Japan Air Lines has ordered an electronic simulator from 
Link Aviation, Inc., to train flight crews for its forthcoming fleet of 
DC-8 jet transports. By “flying” the simulator, JAL’s experienced pilots 
will in effect be pre-flying the huge DC-8 . . . long before the first 
jet liner joins JAL’s Courier Fleet from the U. S. to the Orient via Hawaii. 
Using the simulator, Japan Air Lines crews will receive such 
complete and realistic training that the transition to the actual DC-8 
will be smooth and natural. 
As they have in the past, Link’s electronic simulators train today’s 
crews thoroughly, economically .. . make tomorrow’s flights better and safer. 
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Fuselage Hoops May Stop Crack Growth 


Farnborough—Technique for reduc- 
ing crack propagation in pressurized 
cabins without an appreciable weight 
penalty has proved effective in full- 
scale cabin tests at the Royal Aircraft 
Establishment. 

Based on the use of narrow metal 
hoops girdling the fuselage skin at 10 
in. pitch or interval, the technique was 
developed by Dr. David Williams, 
deputy senior scientific officer at RAE 
and a leader in the original Comet 
crash investigations. 

Dr. Williams told Aviation WEEK 
that the technique has implications 
which could revolutionize present 
thinking in pressure cabin design. He 
said the possibility of catastrophic fail- 
ure with the hooped fuselage can be 
virtually ruled out. 

Hooping the fuselage, h cuts 
the need for careful and frequent crack 
inspection. ‘The calls for no 
changes in existing stringer-frame con 
figurations, strengths and _stiffnesses 

Spaced 10 in. apart, the bands or 
hoops lead to an overall—not a local 
reduction in skin stress on the order 
of 33% with the band-skin configura 
tion tested. This is because the radial 
restraint exercised by the bands on the 
pressurized cabin does not fall off be- 
tween the bands as it does with wider 
spacing of restraints. Due to the re- 
duced stress, thinner skins can be used 
for the same skin stress and the weight 
saved compensates for the weight of 
the bands, Williams said. 


said, 


svstem 


Crack Propagating Theory 


Discussing structural safety the tests 
are claimed to demonstrate, Dr. Wil- 
liams also disclosed to AVIATION WEEK 
that since these tests he has formed a 
theory which accounts for all the 
hitherto unexplainable features in the 
mechanism of crack propagation which 
have been reported by all workers in 
this field. 

His investigations of a large num- 
ber of results already published have 
indicated that the results all conform 
to the theory of dimensional analysis 
applied to geometrically similar struc- 
tures. 

His theory means that the designer 
can now refer to a chart for exact pre- 
dictions of crack propagation in any 
structure. His theory is still being cir- 
culated at the RAE and there has been 
no time for his report to be granted 
the establishment’s authority. 

Significant crack-stopping character- 
istics arising from the use of bands at 
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10-in. pitch is the fact that a fatigue 


crack stress concentration is not able 
to reach the critical value which the 
crack self-propagates at very high 
speeds. 


According to Williams, fatigue crack 
reaches a critical length which depends 
solely on the size of the structure and 
the skin stress. 

When it reaches this length the stress 
concentrations are such that the crack 
sclf-propagates at one-third the speed 
of sound in steel 

In a conventional 


10-ft. di 


cabin, 


ameter, the critical length is 8 in. Up 
length, the 


tc the critical crack de 


eat 


velops relatively slowly under repeated 
applications of the pressure load. As 
the crack develops, the load it sheds is 
accommodated by a stress concentra 
tion at the ends of the crack. 

Williams asserts that, depending on 
ihe size of the cvlinder, for any length 
of crack there is a unique stress which 
will cause it to self-propagat« 

Ihe results show 

(1) A 10-in crack can go safely unde 
tected for a_ whole 
(2) A nose-to-tail split in the skin 
would not lead to structural failur 
the bands are designed to accept the 


vCal In Service 


full circumferential cabin load; 





CATASTROPHIC failure of Comet I jet transport test fuselage occurred only after metal 


bands and 20 in. of skin had been sawn through. 


Test bands were 14 in. wide and 0.1 in. 


thick and were riveted to outside of Comet skin. 





WATER sprays outward from 5-in. crack be- 
tween hoops on Comet I pressure test. 
Hoops kept crack from spreading further. 








CONVENTIONAL stringer and frame was 
not changed for hoop tests. Cabin weight 
also was not appreciably changed by hoops. 
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T-38 Undergoing Rocket Sled Tests 


Advanced state of development of USAF’s T-38 supersonic training plane is demonstrated 
in this view of prototype being built by Northrop Aircraft, Inc., at Hawthorne, Calif. 
Fuselage has been shipped to Edwards AFB, Calif., for high speed rocket sled testing. 


3) A 20-in. crack extending across two 
panels together with fracture of the 
intervening band can be safely toler 
ated. 


Comet | Cabin Used 


The water tank tests on which Wil 
theoretical analysis 
were a Comet Mark | 
bin which had already undergone ex 
tensive fatigue testing trials. The re 
sults have just been published in a re 
port, C. O. No. 357 
Che bands were 14 in 
in. thick lightly reduxed 
ind riveted to the of the skin 
No other structural alterations wer« 
the original stringers pitched 
it 5 in. and the frames at 20 in. fol 
lowed current practice, while the skin 
on this particular Comet fuselage was 
already 30% thinner than that now 
used—22 §.W.G.—as against 19 $.W.G. 
The degree of resistance of the hoop 
crack propagation is re- 


liams tested his 


carried out on 


wide and 0.1 


These were 


outside 


needed as 


structure to 
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vealed in the histories of the following 
tests. It took 300 pressure cycles of 84 
psi. to extend a 5 in. saw cut across the 
remainder of the panel (the saw cut 
starting from one band), and 1,150 fu 
ther pressurizations failed to propagate 
the crack under the bands to their out 
side edges. This number of reversals is 
considered equivalent to one year's serv- 
ice of 5,000 hr. 

In another test, a full panel crack 
was further extended by l-in. saw cuts 
into the adjacent panels and another 
1,100 reversals 
tending the crack a further inch each 
Way. 

l’‘o demonstrate 


only succeeded in ex 


band failure, a full 
10-in. crack was extended bv sawing 
through a band. When nearly severed, 
sawing was stopped and cyclic pressuri 
zation commenced. When the band 
failed, the crack shot across to the next 
band which completely arrested the fast- 
running crack. Crack was then 20 in.., 
long, and it was not until a second band 


sawn halfway through that cata- 
strophic structural failure occurred 

Action of the straps in partly restrain 
ing the skin-stringer combination from 
expanding radially under pressure re 
duces the hoop stress in the skin. In 
his theoretical analysis, Dr. Williams 
that the restraint not onlv de 
pends on the stiffness of the restraining 
clement itself but also on the ratio be 
tween the bands, where it 
minimum, depends only on pitch 

At 30 in. pitch, restraint midway be 
tween bands falls to zero, and the skin 
stress at that point assumes the same 
value as it would in a totally unstiffened 
cvlinder. For a 20 in. pitch, as is com 
monly used for frames, the restraint 
midway between bands increases to half 
the value at the bands. 

But when the pitch closes to 10 in 
the restraint midwav between bands 
then becomes equal to that at the bands 
themselves. This leads to a uniform 
reduction in skin stress along the fuse 
lage so that the amount of materials 
formerly in the skin can be distributed 
between the skin and the straps. The 
Comet cabin was equivalent to reducing 
the weight of the skin by one third and 
using it for the straps. 

Conventional former-frames also aré 
obliged to offer a degree of radial re 
straint by virtue of their contact with 
the skin. But with conventional frame 
pitching, this restraint is largely local 
with a minimum vale between the 
frames, and no account is taken of the 
stress reductions arising from it. The 
design function of the frames is solely 
to stabilize the skin so that the fuselage 
can stand beam loading. 


Was 


shows 


reaches a 


Stringer Section Important 

The importance of the bridging role 
assumed by the stringer in this con 
struction was not appreciated at the 
time of the experiments, Dr. Williams 
admitted. The influence of the stringers 
has since been emphasized in some 
tests completed by a manufacturer onl, 
a few davs ago 

In these tests, which were in part to 
verify Williams’ restraint theorv inde 
pendently, it was found that irrespec 
tive of pitch, the frames exercised a 
strictly local restraint which extended 
no more than an inch or two bevond it 

Cause of the discrepancy, it was dis 
covered, was the use of Z-section string 
ers with flanges perpendicular to the 
webs instead of the top-hat section used 
on the Comet. Lack of bending stiff 
ness of the Z-stringer, explained W1l 
liams, was the cause of the ineffective- 
ness 

Che stringers “‘quietly twisted’”’ undet 
load because the center of sheer 
offset in such a section 

Once a crack has developed its criti- 
cal length of about 8 in., the Farnbor 
ough tests tend to show, the moment 


was 


AVIATION WEEK, March 10, 1958 





He awakes secure... thanks to "SAC” 


The responsibility entrusted to the men who make up our Strategic 
Air Command, together with the complex weapons systems which 
they command, demands the highest level of competence, technical 
skill and experience. Our forces critically need the means to attract 
and retain professionally skilled personnel on extended service— 
officers, enlisted personnel and civilian technicians. 
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“ARMAS SECRET WEAPON 


pencil is oyr “secret weapon,” For true reli- 


Bug hunting . . . failure testing . . . safety factors 
... flight testing—none of these traditional reli- 
ability concepts is sufficient to insure maximum 
performance of missile guidance systems. 


We use them all at Arma—but the designer’s 


ability must originate at the design stage—and 
then be implemented by a full-scale quality 
control and reliability program. ARMA... 
Garden City, N. Y. A division of American 
Bosch Arma Corporation. 4921 
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880 Skin Tested 


Crack propagation resistance in aluminum 
alloy skin of the Convair 880 jet transport 
is tested with a hydraulic device that puts 
longitudinal stress on fuselage section. 
Growth rate of a crack induced in the test 
section is measured while fuselage is under 
stress. Sample, a section above the windows 
near the wing, is pulled apart by hydraulic 
rams and forced apart by internal air and 
water pressure. Total longitudinal stress is 
350,000 Ib., which elongates the section 
about .2 in. during the test. Even after a 
4 in. saw cut was lengthened to 20 in., Con- 
vair reports, the structure did not fail. En- 
gineers found that prolonged cycling of pres- 
sure and release of pressure was necessary to 
obtain major crack growth in the .10 in. 
aluminum alloy skin. With saw cuts of less 
than 4 in., cracks could not be lengthened 
appreciably, the firm reports. 


of disaster for a conventional aircraft has 
irrived 

At that point the crack will self 
propagate and a swiftly running crack 
is not likely to be arrested by conven- 
tional frames. It could well reach from 
end to end of the cabin skin and take 
only a few milliseconds. 

According to Williams, the relatively 
flimsy frames adjacent to the cracked 
panel are not able to take the load shed 
by the panel, and catastrophic structural 
failure ensues. The extremely short 
time taken for the crack to spread af- 
fords little time for the high energy 
in the compressed air to dissipate as 
the crack progresses. Consequently, a 
totally split cabin remains exposed to 
most of the original pressurization load 

With straps at 10-in. pitch, the whole 
mechanism leading to this tvpe of fail- 
ure is frustrated, Williams argues. The 
crack is never able to run because the 
stress concentrations normally associ- 
ited with the crack are progressively 
reduced by the presence of the bands 
is the edges of the crack approach them. 
Consequently, when the crack reaches 

length which would be critical in an 
un-hooped fuselage, the stresses, due to 
the presence of the bands, are not sufh 
ciently high to cause it to self-propa 
gate 

Furthermore, should the crack in a 
strapped fuselage spread underneath al! 
the bands throughout the fuselage, cata- 
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strophic failure would not occur as the 
bands are fully able to accept the skin 
loads. At the same time the air would 
be forced to expand to a large number 
of small orifices represented by the gaps 
between adjacent straps. ‘This fact mini 
mizes the local damage caused bv the 
air expanding and prevents development 
of huge opening which could produce 
extensive fragmentation and tearing in 
the area 

Due to preoccupation with current 
military research, wind-tunnel tests to 
establish the drag caused by straps have 


been delayed. But a small-scale pr 
liminary model test of a nose section 
indicates a total drag of the order of 


100 Ib. Williams said that the drag is 
so slight that it would be impracticabk 
to measure it in flight trial 

Some British manufacturers have be 
gun experimenting in Britain’ with 
straps, Williams revealed. But at the 
moment, he said “the more conservative 
are objecting to the system on purels 
esthetic grounds.” This, he indicated, 
was apparent at a recent commiuttec 
meeting of government and industn 
structural experts. There is evidence of 
a continuing policy of beefing up th 
frames, closing the frame pitch, thick 
ening the skin so that stresses are 
lowered and crack propagation rates 
dropped, together with a more rigid 
visual inspection routine 

Dr. Williams was forthright about 
condemning such a policy. He told 
Aviation Week that he “deprecates 
the use of frames as crack-stoppers 
The deliberate strengthening of frames 
so they can offer effective radial restraint 
on the cabin puts the skin-frame rivets 
in considerable tension, he said. This 
condition he dismissed as "wanton vio- 







lation I ne of th 


cnginccerng n 


In addition to the primary circum! 
ntial in such frames, due to the rad 
xpansion load Williams establish 
in his theoretical analysis that ther 
heavv secondary stresses due to 
e Extensive cutouts for stringer conn 
tions 


e Reluctance of the inner flange 
web to accommodate the same radial 


expansion as the outer flangé 

He empha ized that a structural cl 
ment of all these adverse and compl 
tress distributions was an entirely un 
desirable agent to act as a last lin 
defense in a crack-stopping situation 

These objections, he said, were quit 
part from the weight handicap 
olved in using fram rackstop} 
Williams rejects as sheer complacenc’ 
the premise that visual inspection ce 
bined with thicker skins is an adequat 
feguard against cracks developing. H 
said this fails te illow for the de 
ment of accidental cracks either in the 
ir or on the ground that ould lead t 


° ener 
Flexible Tail Turret 
Designed for B-58 

Convair B-58 is being equipped witl 
1 flexible cone tail turret mounting 
General Electric M-61 Vulcan rotating 
cannon. The 20 mm. defensive weapon 
can fire 7,000 rounds per minute 

Design of the tail turret installation 
presented some problems for Convai 
\ bubble-type turret would create to 
much turbulence and, therefore, t 
much drag in a supersonic aircraft like 
the B-58. A conical turret would bé 





CONVAIR B-58’s flexible cone tail turret mounts Vulcan 20 mm. rotating cannon. 






| This is the fifth of a series of advertisements dealing 
\ with basic facts about alloy steels. Though much of the 
information is elementary, we believe it will be of interest 
to many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time. 


When Should Alloy Steels Be 
Ordered to Hardenability ? 





What is hardenability and how does 
it differ in carbon and alloy steels? 

Hardenability can be defined as 
the capacity of steel to develop a 
desired degree of hardness, usually 
measured in depth. It is produced 
by special heating and cooling. Car- 
bon steel, except in small sections, 
will normally harden to a depth 
slightly below its surface, while alloy 
steel can, under certain conditions, 
harden uniformly through its entire 
cross-section. 

Surface hardness obtainable after 
quenching is largely a function of 
the carbon content of the steel. 
Depth hardness, on the other hand, 
is the result of alloying elements and 
grain size, in addition to the carbon 
present in the steel. 

In general, where hardenability is 
the prime consideration, it is not too 
important which alloy steel is used, 
just as long as there is sufficient car- 
bon present to give the prescribed 
hardness, and enough alloying ele- 
ments to quench out the section. 
We might mention here that it is 
not considered good practice to alloy 
a small section excessively, since too 
free a use of alloying elements adds 
little to the properties and can, in 
some instances, induce susceptibility 


to quenching cracks. 


There are, of course, numerous 
cases where factors other than hard- 
enability must be considered; such 
factors as low-temperature impact, 
heavy shock, creep-resistance, and 
the ability to resist temper brittle- 
ness. Through-hardening, therefore, 
is not always desirable. For example, 
shallow hardening is often necessary 
in shock applications, because a 
moderately soft core is essential. 

Our metallurgists will gladly ex- 
plain where it is advantageous to 
order alloy steels to hardenability, 
and where it is preferable to order 
by analysis. They will also give you 
any help you may require in con- 
nection with heat-treating and ma- 
chining problems. 

And when in need of steels, re- 
member that Bethlehem manufac- 
tures the entire range of AISI 
standard alloy grades, as well as 
special-analysis steels and all carbon 
grades. We can meet your needs 


promptly. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products 
are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Bell Readies XV-3 for Conversion 
Bell Helicopter Corp. chief test pilot Floyd Carlson hovers number two prototype XV-3 convertiplane during renewal of flight program 
during which rotors will be tilted in five degree increments until fully tilted in highspeed configuration. Tests were interrupted to do full 
scale wind tunnel checks of new two-blade rotor which replaces former three-blade layout. 


better but it would present problems 
too, since it would require tremendous 
»ower to force it awav from dead center 
nto a supersonic airflow, while it would 
reate aerodvnamic forces interfering 
vith control of the aircraft. Solution 
vas a sectionalized cone composed of 
pring-operated plates which allow Vul 
direction with a 
urflow and 


in to move In an\ 
ninimum disturbance of 
vith minimum power 

Che turret, designed bv the Emerson 
Electric Manufacturing Co., has under 
gone static and flight tests at Eglin 


\FB, Fila 


Britain Weighs Aid 
For Rotodyne Tests 


London—Discussions now proceed- 
ing with the Ministry of Supply will 
decide whether the government is to 
extend its support of the Fairey Roto- 
dvne to cover flight development costs. 

Original contract was for construc- 
tion of two prototvpes and included no 
provision for flight development. Ac- 
cording to a spokesman for the aircraft 
company, the government intended to 
review the contract after completion 
of early flight trials before committing 
itself to the flight development costs. 

The second prototype now is well 
advanced and should be finished this 
vear. Behavior of the first aircraft in 
flight trials has proved verv satisfactory, 
the company states. 

It is understood that the Ministry 
is considering paving for some, but 
not the bulk, of flight development 
costs. The company would not com- 
ment on whether it would be able to 
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proceed with the project on this basis 
But a spokesman indicated 
the government 1s 
pressed with the world-wide 
both military 
aircraft 


lairey 
undoubtedly im 
interest 
civil ver 


shown in and 


sions of the 


Lockheed Acquires 
Service Installation 

Oakland, Calif.—Lockheed Aircraft 
Service, Inc., has acquired the main 
tenance and repair facilities of Califor- 
nia Eastern Aviation, Inc., here and 
plans to begin operations this month 

The Oakland installation joins Lock- 
heed facilities already operating at 
Ontario, Calif., International Airport, 
New York International Airport and 
Honolulu Airport, Hawaii. Lockheed 
Aircraft Service also maintains a tech- 
nical assistance program with the Jap- 
anese government as well as a special 
devices division at Pomona, Calif. 

Facility includes a hangar, two nose 
docks, warehouse and office space total- 
ing 107,000 sq. ft., and an additional 
131,000 sq. ft. of ramp and parking 
area. Hangar and nose docks will ac- 
commodate six four-engine transport- 
tvpe aircraft simultaneously. Service 
at the base shops includes engine build- 
up and teardown, hydraulics, electrical, 
sheet metal, machine, instrument, radio 
and upholstery. 

The Oakland facility will serve all 
domestic and international airlines on 
the West Coast. 

California Eastern Airways, a sub 
sidiary of California Eastern Aviation, 
will retain its headquarters at Metro- 
politan Oakland International Airport. 


Chemical Bombers’ 
Fuel Use Estimated 


\ group of 


chemical bomber 


would require 105,000 tons of boron 
fuel a 


use the 


vear to ke« p fiving pr 


wided the 
expensive high 
only about 25 tf th 
Gibbon f Arthur D 


estimates 


comparatively 
fuel 
time, Donald 
Little, Inc., 

This amount alone would create an 
market for 150,000 tons of 
boron oxide, which is equivalent to 
45% of current | And 
Gibbons points out, this does not take 
into account the development and prob 
able use of solid and liquid boron rocket 


cenerg\ 


innual 


S. production 


fuels 

Gibbons made the 
speech to the American 
Mining, Metallurgical and 
Engineers in New York 


estimate in a 
Institute of 
Petroleum 


B-58 Machined Forging 


H & B American Machine Co. machined 


22 Ib. B-58 nacelle frame (front) 
280-lb. forging (AW Feb. 10, p. 48). 


from 
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Air Defense 


First flight photographs of the Mc. 
Donnell Voodoo F-101B show aircraft 
med with the Douglas MB-1 Genie, 
unguided nuclear air-to-air missile. The 
Genie is carried externally in the same 
position as the rotating door which al- 
lows smaller missiles to be carried in- 
ternally. Smaller missiles are rotated 
into the air stream just prior to launch- 
ing. 

Deflector strips have been placed on 
the fuselage between the engine air in- 
lets and Genies to keep flow disturb- 
ices created by the missiles from inter- 
fering with engine operation at high 
speed. The nose of the Genie probably 
is lowered just before firing so that its 
flight path will be a downward arc. 
lhis would keep the Genie’s exhaust 
gases from entering the aircraft's en 
gines. The F-101B afterburners appear 
to be longer than those on the first of 
its tvpe to fh This could increasc 
maximum power available at high speed 
nd produce lower temperatures on the 
rt fuselage 
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H MICRO SWITCH Precision 


Highly Reliable MICRO 
for Electronic Computer 


Here are six MICRO SWITCH Precision Switches, designed, produced and thoroughly tested 
for highly reliable performance in electronic computer consoles, aircraft instrument panels and 
other types of control panels. . . . The series “PB” illuminated pushbutton and the “AS” series 
of rotary selector switches typify the best in MICRO SWITCH design and the ultimate in MICRO 
SWITCH performance and reliability. 


Eye Appeal and 
Positive ‘‘Feel’’ Within 
Minimum Panel Area 


These are the 
Essentials in Console 
Design for Today 
and Tomorrow 


LIGHTED PUSHBUTTON SWITCHES 


Here are two of the many different designs 
available in Lighted Pushbutton Switches 


The “50” series switch, shown at left, is a two position, alternate- 
action switch. The two level visual indication allows extra flexibility 
in complex control panels. The position of the button—up or down 
—indicates the condition of the circuit. An independent indicator 
lamp is free to give additional information, or it can be wired to 
go “on” and “‘off’’ with the switch. 


The “50” series switch, at right, is a unique magnetically held push- 
button. This extremely versatile switch combines multi-circuit 
switching, indicator light and d-c holding solenoid in one compact 
unit. When the button is pushed, the switch contacts are held 
actuated until electrically released. This permits one-by-one “‘bail- 
ing” operation with remote electrical release, allowing complete 
freedom of panel layout. 








These switches are available with two, three or four sppT contact 
183 | : structures. All lamp and button options may be used. They are nile 
ree rated at 5 amps., 125-250 vac. 3 amps., 30 vdc. 795. [9 


eeraer-te Request Data Sheet No. 133. earee-ve 


with S2PAS Button with S2PA8 Button 
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Switches have uses unlimited H 






SWITCH Precision Switches 
and Aircraft Instrument Panels 











Smallest Rotary Selector 


- Switch Assemblies Available 
O5A 
(Knob not ... Provide up to 20 


furnished) 






Switching Units. 











**25as”’ series rotary selector switch assemblies 
are the smallest available with environment- 
proof sealed subminiature basic switching units. 
Assemblies are available with from two to eight 
SPDT sealed subminiature switches. Optional posi- 
tive detent positions from 2 to 8. Rated 5 amps., 
125-250 vac. 3 amps., 28 vdc. 
















**20as”’ series rotary selector switch assemblies 

are extremely versatile. Available with 4 to 20 

“V3” type switching units. They are compact, 

sturdily constructed, and highly reliable. Panel 

sealing and detent positions are optional. Rated 
2780 r.910_ 10 amps., 125-250 vac. 10 amps., 30 vdc. 

I Series 

aed wry) 17AS “17as” series rotary selector switches are small 

1120 (Knob not compact assemblies, available with up to ten 

furnished) SPDT subminiature basic switches. 45 degree 

angle detents are available in 2 to 8 positions. 

The use of these assemblies reduces instrument 

panel space. Rated 5 amps., 125-250 vac. 2% 

amps., 30 vdc. 




















**7as”’ series rotary selector switches are compact 
and sturdy assemblies of two to eight sppt “‘V3” 
type switches, ideal for applications requiring 
Series multi-circuit control of 10 amp. circuits. Avail- 
IAS able in 2 to 8 detent positions. Rated 10 amps., 
(Knob not 125-250 vac. 10 amps., 30 vdc. 


furnished) 










For complete details on these assemblies 
ask for Data Sheet 86a, 


The two-word name “MICRO SWITCH” M i C Q 0 a W , Y C L 


is NoT a generic term. It is the name of 
ce : : A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
a division of Minneapolis-Honeywell 
in Conoda, isaside, Toronto 17, Ontario * FREEPORT, ILLINOIS H 


Regulator Company. 








A lightweight, low-loss, radiation-free cable with electrical 
uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.'s new DC-8 jet airliner. 


SPECIFIED Fogyy flex Coaxial Cable 


A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 


With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 


1. Twice the efficiency of solid dielectric (RG-8*/,,) type of cable now in 
general use. 


2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 


Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 


Greater efficiency and improved system performance without the use of 
additional electronic components. 


5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 


6. Lighter and smaller than many cables now installed in aircraft. 


Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N.Y. 
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ARTIST’S drawing, left, shows nuclear-powered tanker. Powerplant at right would use helium coolant; reactor would use solid fuel. 


Mission Dictates Nuclear Engine Design 


By Evert Clark 
Washington—Almost every known 
tvpe of aerial propulsion system can be 
idapted for nuclear power, but inter 
changeability of engines from one type 
ot aircraft to another will be severel 
mited 


()ne! re) 


itional problems arising chi 
from the radiation hazard should be bal 
n | out b 
ntages that result from the range in 
of operation, flexibility 


gains in range and the 
mobilit 

f mission and large pavloads 
But the limitation that 
be mbet 


; 


1 pows rplan 
would not be 
tanker, carg 


anti-submarin¢ 


eveloped tor a 
optimum design for 
con 


serious a disad 


ving OI 
guration might be as 

ntage as operational limitations, fron 
the standpoint of rapid development of 
the art 

Conventional 
larly 
developed first for a specific military ai 
craft 
tarv aircraft and on into the commercial 
market 

Nevertheless, for aircraft where power 
requirement is high because speed and 
altitude requirements are high, or be 
a large payload is necessary, nu- 


powerplants, 
in recent vears, usually have 


particu 


been 


Use then spreads into other mili 


cause 


clear powerplants have a high potential. 


Mission Dictates Design 


Weight penalty 
tion shielding and the weight of the re 
ictor itself means that a nuclear aircraft 
must have a high gross weight. Elimina 
tion of the conventional fuel load also 
that gross weight remains con 


imposed by radia 


mcans 
tant 
Since shield 


wide \ 


power requirement and 
ing weight and placement vary 
depending on mission, the mission ré 
quirement dictates reactor design and, 


therefore, aircraft design. 
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T'o show how mission determines d¢ 
sign and to illustrate operational meth 
ods, Erwin B. Delson of General Elec 
tric Co.’s Aircraft Nuclear Propulsion 
Department has made a study of poss! 
ble tvpes of nuclear engines and aircraft 
ind has the probabk 
tional cvcle of 


] 
iCal 


“7 I 
General Electric's Nuc 


n Department 


detailed 
l tanker powered 


furDoprops 


C1 nuclear 
from Air For 
ommission, and 


in experin 


? r 
OI 


betw 


heat and the mechanical and 
Heat can | 


the propul- 


| | 
iriations that result 
provided directly by heating 
sion fluid or, indirectly, by transferring 
heat fluid to the pr 
pulsion fluid be of 
open or closed cycle, and combinations 


from a primary 


Engines also mat 


turboprop 


can be applied to turbojet 


turbofan, ramjet and rocket 


Possible Vehicles 


Possible vehicles 
lined by Delson 
© Bomber. Nuclear weapons payload re 
would be moderate But 
altitude requirements 
power requirement and 
Divided 


used, part of 


engines 


and missions out 


guirement 
high speed and 
mean high 

therefore, a heavy powerplant 
radiation shield would be 
it around the reactor and part protect 
ing the crew. But reactor 
would be cut to the 
ted by considerations of material dam 
ige and structural activation. Dose rates 
higher than peacetime standards might 
Performance gained 
by using a divided shield must be 
balanced against handling and servicing 


shielding 


minimum permit 


] 


also be accepted 


problems, but rearming and turn-at 


iutomati 


scrving might 
Lowel! 


tained in 


al lPric } \ 
e Cargo or 


bit 


troop carrier. | 


mum powc! 
radiation ¢ 
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ble. For 
around the 
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external dk 
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wartare aircraft. Low 


servicing operati 
e Anti-submarine 
speed and altitude requiremer per 


mit low power. Payloads will be moder 
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for missiles 
aircraft 
radar 
sonar 
fire control 
navigation 
and industrial 


applications 
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SERVO CONTROL SYSTEMS 


If you are involved in the design or specification of 
servo control systems, you'll want to learn more about 
the new policy behind Daystrom Transicoil—and what 
it can mean to you in the purchase of anything from 
a single servo motor to a complex control system. 


QUALITY—The same high quality that made Daystrom 
Transicoil grow to its present size, serving the 
Armed Forces, is now available on a volume basis 
for components, assemblies, and systems. 


QUALIFICATION—To maintain this quality through 
expansion, special quality control systems accept- 
able to all government approving agencies have 
been established. 


ENGINEERING—Research and development for the de- 
sign, engineering, and production of systems to 
your specific needs have been expanded. In addi- 
tion, a special corps of Daystrom Transicoil en- 
gineers, backing up field representatives, will 
give you close liaison with the factory. New 
engineering data will provide you with valuable 
design assistance. New catalogs will enable you 
to specify much easier. 


OELIVERY—Units in inventory are shipped immedi- 
ately. On all others—prototypes, systems, spe- 
cial components—delivery will meet your require- 
ments. 


AVAILABILITY —New production programs are stock- 
piling all popular components so that you'll be 
able to get synchros, motors, and motor gener- 
ators equipped with gear trains . . . all faster than 
ever before. 


You can find out about these new advantages in terms 
of your own needs by calling your nearest Daystrom 
Transicoil representative. Or, write, wire, or phone 
current requirements to the plant. 








Motors and Motor Generators—Sizes 8, 9, 11, 15, and 18,| 
available for either or both 60 and 400 cycle operation. 
Gear Trains—Matched to servo components. 
Synchros—tTransmitters, Control Transformers, Differentials, 
and Inductive Potentiometers. 

Amplifiers—Tube and transistorized types designed to your 
needs. 

Systems—Designed, engineered, and built to individual spe- 
cification. 








OM TRANSICOIL CORP. 


a subsidiary of Daystrom, inc. 
IN CANADA: Daystrom, Ltd, 840 Caledonia Rd 
Toronto 19, Ont 
FOREIGN: Daystrom international Div., 100 Empire St., 
Newark 12, N.J 


Worcester, Montgomery County, Pa. 


Phone: Juno 4-2421 
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ate. Low dose rate will be necessary 
because operating personnel and equip- 
ment cannot profitably be placed within 
a crew shield. Aircraft also might re- 
quire high-speed dash capability for in- 
terception, affecting powerplant and 
shielding. 

e Airborne early warning aircraft. Mod 
crate speeds and medium altitudes are 
required, Extensive equipment and large 
number of personnel make a unit shield 
almost mandatory. 

e Missiles. High-performance system 
is required, but elimination of person- 
nel permits minimum shielding. Only 
consideration in shielding is effect of 
radiation on secondary system compon- 
ents. Since missile has a comparatively 
short operating life, integrated radiation 
effect on components is 
duced 


Engine Advantages 


Both ramjet and rocket engines are 
ipplicable for missile use. A basic advan 
tage of nuclear ramjets over the chemi- 
cal type, Delson said, is that there is no 
minimum air speed which must be at- 
tained for a light-off. “Heat 
povided to the air stream at all veloci- 
tices and will only be limited by the 
maximum allowable fuel element tem 
perature,” Delson said 

Ramjet requires much higher tem- 
peratures than turbines for efficient op 
eration, and prefers higher volume air 
flow. This means a larger heat source, 
which would increase the. weight pen- 
altv if shielding was used. 

Rockets require even higher temper- 
Nuclear rocket would still re- 
quire a propellant but no combustor. 
Since the propellant need not burn, 
fluid of optimum low-molecular-weight 
could be selected. For the same cham 
ber temperatures higher specific impulse 
may be generated, and fueling problems 
and the danger of fuel explosions are 
minimized 

l'anker chosen by Delson to illus- 
trate selection of a powerplant and pos- 
sible mode of operation would have a 
large payload and medium speed and al- 
titude requirements. 

Powerplant selection emphasizes a 
basic difference between nuclear and 
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POWERPLANT fabrication and test assembly 


fossile-fuel powered aircraft. Power rr 
quirements for a constant gross weight 
aircraft are at in the 


erate speed range, and increase as alt 


1 minimum mod 


speed and altitude increas¢ 


Productivity Comparison 


\ comparison of productivity—de 


fined as pavload times velocity, 
by gross weight minus payload 
ventional and nuclear 
that: 

e Variation in productivity versus ait 
speed for variable-weight conventional 
aircraft indicates that turboprop, turbo- 
fan and turbojet powerplant tvpes opti 
mize at increasing air speeds 

eIn a constant gross weight nuclear 
aircraft, for an assumed takeoff distance 
ind subsonic flight, relative productiy 
ities optimize at approximately the same 
air speed. 

For the maximum productivity de 
sired in the tanker operation, Delson 
chose a closed-cycle turboprop. Coolant 
is helium. Reactor uses a solid fuel and 
solid moderator and is cooled by helium 
gas, which in turn drives four power 
turbines. 

A dual, helium compressor-turbine 
drive system would be used and also a 


divided 
for con 


} 
aircraft discloses 
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Delson said it is highly probable 
effective use coul 
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dumped by the 
air as the cooling fluid. ‘I 
» that the 


with zero 


using 
should be designed 
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operation takes 
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Fabrication and Test 


Fabrication and test assembly of the 
nuclear powerplant probably would oc 
cur at some location other than the site 
of its installation in the aircraft. Reactor 
would be brought up toa low power to 
check nuclear operation and control. An 
alternate heat source might be provided 
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POWER requirements for constant gross weight aircraft are at minimum in moderate speed range, increase as airspeed and altitude increase. 
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TEST INSTRUMENTS Bulova’s rugged Tachometer Tester for all jet and 
reciprocating systems meets MIL-T-945A requirements —is accurate to 
0.1% with engines on or off. Simple to operate and maintain, this field 
unit also serves in maintenance depots. Precise Bulova testers include 
the dual purpose Torqmeter—a dynamometer or calibrated torque source 


RECONNAISSANCE SYSTEMS Bulova-developed miniaturized sensor 
packages, geared to specific tactical missions, feed combat surveillance 
data to Bulova analysis and display systems. Camera, infra-red, TV and 
radar techniques, combined and integrated, aid decision-making on land 
and in space. Satellite applications? Unlimited! 


Bulova’s capability helps to solve 
today’s most challenging problems 


To conceive, develop and manufacture a 
broad range of advanced electronic and 
electro-mechanical devices...this is the 
Bulova capability. 

Meeting the needs of defense and industry 
is an unusually creative group of scientists, 
engineers and technicians, backed by 80 
years’ experience in precision production. 


BULOVA PARK — JACKSON HEIGHTS — 


INFRA-RED COMPONENTS Bulova’s advanced IR projects include 
mosaic cells that will automatically filter out unwanted wave lengths 
and picture targets clearly against any background. Bulova infra-red R&D 
covers lead selenide and lead sulfide cells, missile seeker cells, reticles, 
filters and thermistor bolometers...for defense and industry. 


watch 
BULOVA RESEARCH AND DEVELOPMENT LABORATORIES, INC. 


mN With dynamic imagination, Bulova’s capa- 
bility has invaded the often uncharted 
technological areas to originate many 
modern-day miracles in miniaturized sys- 
tems and components. 


Here is a proven capability ready to assist 
you from concept to mass production. For 
full information, write Department G.I.S.-2. 


company 


NEW YORK 





INFRA-RED SYSTEMS Bulova’s IR illuminators put unseen spotlights 
on night objectives. Sulova’s development capability extends to fire 
control systems that detect, track and automatically lock on target. 
Designed for accuracy and simplicity, these high resolution units will 
serve our nation’s land, sea and air forces. 


“SEE US AT I.R.E. SHOW BOOTH# 1811-1813” 
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tor testing rotating components 

Powerplant would not be operated on 
nuclear power, however, because radia 
tion and afterheat problems would make 
it difficult to ship. For this reason, the 
powerplant would be shipped disassem- 
bled, with fuel elements in separate 
containers 

At the assembly area, fuel would be 
installed, complete powerplant would be 
assembled, system purged and charged 
with helium, and a full-power ground 
test made using a semi-remote test 
stand. 

Powerplant would then be radioac- 
tive, but the reactor would have sufh- 
cient gamma shielding to permit han- 
dling with normal radiation precautions, 
even though the fuel would serve as a 
neutron shield during flight. 


Installation Procedure 


Special vehicles and procedures would 
be required for installing the powerplant 
in the airframe because of large size and 
weight, radiation hazard and the neces- 
sity for rigid control to avoid damage 
and place automatic couplings properly. 
Minor adjustments and some special 
connections could be made manually 
since the reactor has a low external 
shutdown dose. 

After installation, the cargo fuel load 
would be taken aboard and the power- 
plant brought up to critical and then to 
lower power. This automatic but rela- 
tively slow operation could be done 
while cargo was being loaded. 

Once the reactor is on the power 
step, it could be taken to full power 
rapidly. Aircraft taxis to the takeoff 
point and takes off after a short pre- 
flight run-up. Pilot has the same single 
power control as in a_ conventional 
plane, but the flight engineer’s job 
would be more complex. 

Payload of more than 100,000 Ib 
could be provided by “a reasonable de 
sign,” Delson said. Range would be 
limited only by the allowable radiation 
dose to the crew. 

Non-stop delivery of the fuel load to 
i point half way around the world and 
return flight could be accomplished 
without exceeding peacetime radiation 
dose tolerances, since the aircraft flies 
out full and returns empty. 

When the aircraft. lands at its desti- 
nation, powerplant could. be completes 
shut down and reactor afterheat re 
moval begun. This would be done by 
providing power to the helium com 
pressors from an external source and an 
iit supply to remove heat from the heat 
sink. Power and air supplies could be 
attached manually or automatically at 
1 special ground facility. 

Immediately after shutdown, heat to 
be removed is an appreciable percentage 
f maximum power, but this decreases 
quite rapidly. Delson said it probably 
will be necessary to continue afterheat 
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achievement in the anatomy of control 


Meeting ever higher standards for performance and reliability demands persis- 
tent, successful application of new engineering concepts to produce the 
electronic brains, the nerves, the muscles of control. In this continuing evolution 
of the hardware of sense, intelligence and reaction, our measure of success is 
this: Today, United Control equipment, systems and accessories are used by every 
major aircraft manufacturer for the nation’s most advanced missiles, supersonic 
fighters and bombers, and commercial jetliners. 


UNITED CONTROL CORPORATION 
4538 Union Bay Place « Seattle 5, Washington 


Temperature Control Systems « Transducers and Computers « Valves and Actuators 
Flight Control Systems « Cryogenic Devices « Flight Instrumentation 
Servo Systems « Liquid Level Controls « Data Processing and Presentation Systems 


*Anatomical drawing by permission Wedster's New international Dictionary 2nd Easton Copyrnght 1934 1999. 194 , 9 4 








Outside view of J79 compressor (right) shows 
rocker-arm actuation for variable stators, one of 
several J79 lightweight features. Multiple-expo 
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GENERAL ELECTRIC’S LIGHTWEIGHT J79 SHOWS... 


How An Old Principle 
Was Adapted To Meet 
New Aviation Demands 








Above, you see one reason why General 
Electric has been able to answer 
aviation’s need for higher thrust-to- 
weight ratio turbojets: the variable 


stator compressor. 


Based on an old—and extremely simple 

principle, the variable stator com- 
pressor matches airflow to engine speed 
by controlling the angle-of-attack of 
appropriate stator stages simplest 
way to prevent compressor stall and 
provide the required airflow for efficient 


sub- and supersonic flight. 


In General Electric’s J79, the first six 
compressor stages are variable. This 
arrangement, added to such lightweight 
features as a conical turbine shaft, 


ppt TPE 
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simplified jet nozzle, an 
produced a turbojet that is 
e Efficient at both sub- and super- 
sonic speeds. 
e Lightweight and durable. 
e Easy to maintain. 


Proved in test and in flight, General 
Electric engines now power! 
most advanced aircraft: USAF’s Con- 
vair B-5 Lockheed F-104A; USN’s 
>I ight Regulus II Missile and 


F11F-1F. And right 


nerica’s 


still newer General Electric jet engin 
all members of G.E.’s lightweight/high 
thrust family—are exceeding perform 


Electric 


ance expectations. General 
Company, Cincinnati 15, Ohio. 
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G-E LIGHTWEIGHT ENGINES PAY OFF 
IN SPEED. Powered by General Electric 
579, Lockheed F-104A is world's fastest 
production fighter .. . Convair B-58 is 
world’s fastest bomber. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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‘‘Hydomat’’ cuts 27 pounds off 
Standard Aircraft Control System 


Hydraulic Research's System Eliminates 9 lbs. of Components Per Axis, 
Plus 10-50 tbs. of Plumbing and Structure Without Sacrifice of Function 


(x) / The Hydomat is a powered flight control servo system of the 
multiple input type designed for control of a tandem hydraulic 


aeaey cylinder. It will accept mechanical signals created by the pilot, 





A Pe as well as electrical control signals created by electronic am- 
MPLIFIE plifiers. Means are provided to remotely select the signal 
| rd source to obtain the following modes of operation: 


ELECTRg-HYD 1. Manual: Mechanical signals operate the valve in the conven- 
SERVOWALVE tional power control manner. 
2. Autopilot: Electrical signals operate the valve as a conven- 
tional electro-hydraulic servo valve. 


o ATOR 3. Damper: Mechanical signals operate the valve as in the manual 
mode with superimposed electrical signals to provide damping 


for improved airframe stability. 
OOST CO OL For flight safety provision is made for full mechanical over 
VALVE ride of the electrical signal. 


Hydomat modifications are currently in use in missile cont 
POWER rol systems also. 
ACTUATOR Write for complete performance data. 


EB (h) Hyprauwic RESEARCH 
SURFAC AND MANUFACTURING COMPANY 


















































Subsidiary of Bell Aircraft Corp. 
2835 N. Naomi Street + Burbank, Calif. * Victoria 9-2227 








removal all the time the aircraft is on 
the ground unless there are extremely 
long time lapses between flights 

After fuel is unloaded, aircraft could 
return empty, using much lower reactor 
power, or alternate cargo could be 
loaded. Alternate cargo would change 
power requirement and might dictate a 
modification in shield design. 

Normal or emergency maintenance or 
overhaul would be done at the mainte- 
nance base, using the same installation 
equipment to remove the powerplant 
Airframe could be taken to a decontami 
nation station if necessary, and normal 
iirframe and secondary system mainte- 
nance cvcle follows 

Powerplant again requires afterheat 
removal from the time of shutdown 
Removal fixture and transport dolly 
hould provide the power and air sup- 
ply required. Powerplant also could be 
stored until afterheat is sufficiently low 
that no special provisions are required. 


Disassembly 


Once afterheat has reached a sufh- 
ciently low level, the helium system 
may be opened and all equipment out- 
side the shield disassembled. With the 
shield design selected by Delson, most 
of this could be done manually with 
proper precautions Some operations 
might require extended tools or remote 
manipulators Components that are 
radioactive would be overhauled in spe 
cial maintenance areas. 

Shield assembly would be transported 
to a fully equipped hot shop, disassem- 
bled, and shield broken to permit re 
moval of core, fuel elements and con- 
trols. Some reactor control and shield 
components could be reused. 

Normal overhaul cvcle would include 
replacing fuel elements. Fuel might be 
reprocessed at another facility to re 
claim the usable portion. 

New and reusable components would 
be assembled manually, as. would the 
complete power package. It is then 
stored in a suitable place to await 
ground power test and installation. 

Delson pointed out that a change in 
inv of the basic factors—powerplant 
types, missions and modes of operation 

would cause changes in all the others 
because of their close interrelationship. 


Vertol’s Commercial 44 
Gets Type Certification 

Vertol Aircraft Corp. last week re- 
ceived Civil Aeronautics Administra- 
tion tvpe certification for its Model 44 
commercial helicopter Production 
iircraft is certificated at a gross weight 
of 14,315 lb., compared to 14,000 Ib 
for the Model 42 prototype. Emer- 
gency amphibious gear and automatic 
pilot equipment developed for the 
twin-rotor Model 44 is being tested by 
CAA. 
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one thousand 
hours 


of commutation 
and PDM coding with CEC’s 
NEW PLEXICODER 


The revolutionary Type 40-101 PLEXICODER 
commutates signals from up to 90 transducers 
at 112.5 samples per second and converts them 
into duration-modulated pulses suitable 
for telemetering or magnetic-tape recording. 
The PLEXICODER accepts single or double- 
ended, positive or negative, low-level inputs 
from strain gages and thermocouples. 
Galvanometers (with inherent filtering 
characteristics) and an optical system replace 
rotating wiper-arm assemblies and complex 
electronic circuitry. Operating modes can 
be changed easily with adapter plugs. 
Over-all system accuracy is 1%. Maintenance 
in the field is accomplished without return to 
the factory ...service-free life is a nominal 
1000 hours. The PLEXICODER weighs 45 lbs., 
measures 25” high by 8'4” in diameter. 
Designed for flight-test instrumentation for 
missiles, rockets, or manned aircraft... ideal 
for engine test stands, telemetering systems, 
and ground-based data-handling systems. 
Call your nearest CEC sales and service office, 
or write for Bulletin 1599-X4. 


Transduc er D VIS 


@) Consolidated 
Electrodynamics 


300 North Sierra Madre 4% Pasadena, California 
RECOGNIZED LEADER IN GALVANOMETERS e TELEMETRY 


PRESSURE AND VIBRATION INSTRUMENTATION 





TEST 


TEST 


Packard Electric Type PE-400 
Extreme Temperature cable exceeds 
the requirements of military specifica- 
tion MIL-W-7139. It is flexible, com- 
pact and functions properly during 
exposure to extreme temperatures. 
Packard Electric also makes many 
other types of cable with Teflon 
insulation, all available in colors, 
single and multiple conductors, and 
with various jackets and shieldings. 
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Still flexible at 130° below 


All Packard Tefion cables are perma- 
nently sealed against moisture, and 
offer extremely high resistance to 
chemicals and abrasion. And they 
will accept and retain circuit identi- 
fication printing better than any 
other Teflon cable. Packard’s various 
Teflon cables are particularly de- 
signed for installation in missiles, 
advanced aircraft, jet engines and 
electronic applications. Packard 


Packard Teflon* cable withstands heat at 500° F. 


Electric maintains branch offices in 
Detroit, Chicago and Oakland, Cali- 
fornia, for your convenience. 


*DuPont trademark 


Electric 
Som 


Packard 
Warren, Ohio 


“Live Wire’ division of General Motors 
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SMALL INTEGRATING ACCELEROMETER, with sensitivity of 10°°Gs, consists of mass-float (black in sketch at right) inside rotating 
liquid-filled cylinder. Rotating fluid provides low-friction support for mass and its viscosity provides integration. 


Accelerometer Has Sensitivity of 10°Gs 


By Philip J. Klass the device can detect horizontal com- signal pick-off rather than by the 

ponent of gravity produced by tilting  celeration-sensing mechanism, Wing 
Great Neck, N. Y.—Integrating ac- its sensitive axis as little as two seconds _ savs 

celerometer for inertial navigation svs- of arc away from the true horizontal Because device is a linear acceleration 
tems which is small, lightweight, ex- [his is equivalent to the angle produced sensor, it has far less cross-coupling and 
tremely sensitive and accurate has been _ by raising one end of a 14-mi.-long rigid =_zero-shift errors than the widely-used 
developed here by Sperry Gyroscope Co. _ pipe by one inch. pendulous gyro tvpe accelerometer, a 
Device now is in production for two Accuracy of the device is quoted as cording to Wing. Integrating acceler 
inertial systems which Sperry is build “within hundredths of 1%” by W.G ometer weighs only 14 lb., not includ 
ing for undisclosed applications. Wing, head of Sperry’s navigation com- ing a small 400 cps. motor used t 
Threshold sensitivity of new acceler- ponents engineering department. Pres. drive it. Single motor can be used t 

ometer is quoted at “better than cnt limit on accuracy is set by non power two or more accelerometers 
10°Gs.” This means, for example, that linearity of the 400 cps. capacitance Sperry does in one application, which 
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HYDRAULIC BY-PASS TUBES 
CAPACITANCE BRIDGE ELEMENTS 


ROTOR (SILICONE FLUID FILLED) 











CUTAWAY shows details of Sperry integrating accelerometer, incla ‘ing capacitive pick-off which measures mass-float displacement 
(vehicle velocity), hydraulic bypass ports and thermostatically controlled heater which maintains liquid at constant viscosity. 
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Preserver 


Official U.S. Air Force Photo 


It tracks down an enemy at 300 miles 


Described as the most potent of all ground-to-air 
defense missiles, the Bomarc pilotless inter- 
ceptor, designed by Boeing, stands poised for 
the destruction of any ‘““enemy”’ bomber within 
a 200-300 mile range. Its booster rocket has the 
power to hur! it more than 60,000 feet straight 


up; then, powered by two ramjet engines, it 
hurtles by electronic instinct to its target at 
up to 3 times the speed of sound. For this 
guardian of our homes and way of life, 
RCA has been privileged to supply important 
advance components of the guidance system. 


RADIO CORPORATION of AMERICA 


Temk(s) ® DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 





CRITICAL DEPENDENCE of accelerometer accuracy on viscosity of flotation fluid forced Sperry to set up extremely elaborate facilities 
for measuring viscosity (left). Unit is shown under test (right) on special fixture whose tip-angle is accurately controlled. 


cxplains why motor is not built into the 
iccelerometer itself 

Ihree metal cylinders form the heart 
of the Sperry device. The smallest cyl 
inder, called the ‘“mass-float,” is the 
icceleration-sensitive element. It is im 
mersed in silicone fluid inside the next 
larger cvlinder which in turn is sup 
ported by bearings within the outer 
cvlinder or shell. Relative densities of 
the mass-float and silicone fluid are 
such that the former would rise to the 
top of the liquid if it were not for the 
fact that the middle cvlinder is driven 
it 1,000 rpm. by an external motor 

With the middle cvlinder rotating at 
moderately high speed, the silicone 
fluid inside is caused to rotate and this 
produces hydrostatic forces which cen 
ter and support the mass-float within 
the middle cylinder. Because the mass 
float is supported by a rotating (mov 
ing) liquid, there is no static friction 
to be overcome and the slightest acceler 
ition applied to the device along its 
longitudinal axis will produce a force 
which moves the mass float along this 
IX1S 


Hydraulic Piston Action 


As the mass-float moves, it forces sili 
one liquid from one end of the rotat 
ng cvlinder through the clearance be 
tween the mass-float and cvlinder into 
the opposite end in a sort of hydraulic 
piston action Ihe viscous restraint ex 
erted by the silicone fluid results in the 
mass-float moving at a velocity which is 
proportional to applied acceleration 

lotal displacement of the mass-float 
therefore is a function of the amplitude 
of the applied acceleration and the 
length of time during which it is ap 
plied—in other words, the integral of 
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acceleration. Output signal from the 
capacitance pick-off wound around th« 
rotating cylinder shell, which is a meas 
ure of mass-float displacement, is there 
fore integral of 


acceleration, or 


proportional to the 
velociti 


Error Compensation 


In the device as described, anv eccen 
tricity of the mass-float outer diameter 
or rotating cylinder inner diameter, or 
any taper along their length, would 
cause non-linearity errors in accelerom 
eter output signal. To this 
source of error, hydraulic bypass holes 
are drilled axially through the length of 
the rotating cvlinder shell and the cen 
ter of the mass-float so that the bulk 
of liquid flows through these ports when 
the mass-float is displaced by applied 
acceleration 

Calibration (proportionality) factor 
mass-float displacement and 
vchicle velocity depends also upon vis 
cosity of the silicone fluid. Latter’s vis 
cosity changes about | per 
l'ahrenheit 
Sperry uses a thermostatically-controlled 
heater in the shell to 
silicone temperature within 
mately II But by 
closed construction technique, 
obtains additional 
tion which results in 
change in calibration for the one de 
gree variation 

In order to perform silicone viscos 
critical accu 


THININIZC 


between 


degree 
change in temperature 
outer maintain 
Ipproxi 
undis 
Sperr 


means of 
viscosity compensa 


only a VU.VUO6 


ity measurements to the 
racv required for the integrating accel 
crometer, Sperry 
up viscometric facilities 
which are equaled in the U.S. only by 
the National Bureau of Standards and 
two petroleum research laboratories 


was forced to set 


measurements 


‘ 
sernsitl 


Extreme accuracy and 


the new integrating accelerometer 


it particularly well suited for usc 
crtial designed 
raft or winged n iles \ 
tions and _ acceleration 
smaller than in ballisti 
idd 


Immediate 


vstem 


ch ing 
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> Tacan Up in the Air—Airborn 
ion of ‘Tacan station 


7 
suitable for installation in a 


ground 

ment, 

or airplane to provide an airborne na 

reference will be devel t) 
naufics 


iu of Aer 


gation 


> New Intercept Radar—W estingh 
\ir Arm Division is devel 


urborn ntcrceptor radar 


ping 
rang¢ 


joint Air Force-Na ponsorsh 


> British to Use Solderless Connection 
—British are ready to us¢ 


tr 
S iD 
I 


soldet ‘A 


| 
technique developec 


Bell ‘Ti 


borne 


I 
vears ago D\ lephon 


tonics, In new al equipment 
tended for the Roval Naw Ly 
to trv echnique follow 
tensive tests by British Ferranti 
Radar Research Establishment, und 
extreme« environmental 


condition 
British also propose t wine saree 


wirc-wrap ft 
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If ever a compliment could cut 
the ground out from under a man 
you just read it. Just make 


sure your management never 
says it about you. 
Once upon a time, business 


moved at a slower pace, and peo- 
ple and things were sort of tidily 
pigeonholed. So many companies 
were wedded to a single product, 
a modest plant, simple process- 
ing, comfortable competition, 
family ownership and one-man 
rule. 

Once upon a time, you could 
be a specialist in a particular 
part of a particular business, live 
within narrow walls, and every- 
thing was just dandy. No longer! 
Today, job isolation is stagna- 
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tion. Companies, products, indus- 


tries, have cross-bred like crazy. 


Anybody’s business is every- 


body’s business. Being “an ex- 


pert” is always essential in 
depth, lacks much in breadth. 
Look ahead, read ahead, get 
ahead. Open up this magazine, 
and start reading as you never 
have before. In the past, your 
eye instinctively has spotted the 
pages concerned with you and 
your job, and you’ve read this 
material and used it. Now, take 
the next big step. Read the stor- 
ies involving other job functions, 


other men’s brand of problems 
in your field. Get on speaking ac- 
quaintance with all the phases 
and facets of business — 


what one McGraw-Hill publisher 


your 


so aptly calls “Cross-Communi- 
cation.” 

You see — you, yourself, are 
well- 
. the 


other, well-informed on ‘“‘the big 


really two men one 


versed in your specialty .. 


picture”. And this same one Mc- 
Graw-Hill publication is edited 
to satisfy both of you. How well? 
Read on, and be pleasantly and 
profitably surprised. 


McGRAW-HILL SPECIALIZED PUBLICATIONS 


The most interesting reading for the man 


most interested in moving ahead 








A report to engineers and scientists from Lockheed Missile Systems 


where expanding missile programs insure more promising careers 


LOCKHEED ENGINEERS DEVELOPING 
TRANSISTOR FLIGHT CONTROLS FOR POLARIS 


Lockheed engineers are testing and developing transistor flight control systems for the Polaris 
ballistic missile program. Transistorization of missile control systems has been receiving 

top attention at Division laboratories in Palo Alto and Sunnyvale. Advantages of transistor 
designs Over present systems include reductions in weight and space requirements 

Flight control activities cover synthesis and analysis of systems; development or 

procurement of necessary hardware; bench and systems testing of complete control systems; 
specifications of required flight test programs; and analysis of actual flight tests. 


Division scientists and engineers are making many significant contributions that earn 
Lockheed leadership in missile development. Through their efforts, our Polaris has become 
the first and only solid fuel strategic ballistic missile program. 


As greater emphasis is placed on missiles’ role in U.S. defense, our missile projects will 
continue to grow. This means more career positions are open for qualified engineers and 
scientists — positions that offer unequalled opportunities for you to move ahead rapidly. 

In addition to Flight Controls, openings are in: Electronics, 

Information Processing, Ground Support, Reliability-Producibility, as well as 
Guidance, Propulsion, Aerodynamics, Thermodynamics, Systems Integration, 
Human Engineering, and Structures. 

Qualified engineers and scientists are invited to write M. W. Peterson, 

Research and Development Staff, Palo Alto 17, California. 


/ 


Lite, MISSILE SYSTEMS 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
SUNNYVALE + PALO ALTO+ VAN NUYS: SANTA CRUZ + CALIFORNIA 


Gene Schott, Flight Controls 
Department Manager, right, talks 
over resuus of a recent test 


with design engineer Carlos A 


Dr 





LINEATOR® -« 


Represented in Canada by: 


DESCRIPTION: 


Actuators are designed to meet requirements of 
MIL-A-8064A and MIL-E-5272A. RD Series—motors 
are designed to meet requirements of MIL-M-8609 
(26 v d-c split field series wound reversible inter- 
mittent duty motor with magnetic brake). RA 
Series—motors are designed to meet requirements 
of MIL-M-7969 (115v 400 cycles a-c single phase 
reversible intermittent duty motor with magnetic 
brake). 

Actuators include internal starting capacitor or 
radio noise filter per MIL-1-6181B, limit switches 
externally adjustable throughout stroke, and non- 
jamming mechanical stops. 

Operating strokes from 20° to 270° are available. 
An additional 10° of overtravel is provided. If in- 
termediate position switches are used, operating 
strokes of up to 70° either side of intermediate 
position can be achieved 

Maximum operating load—up to 100 in.-Ib.* 
Ultimate static load—up to 200 in.-Ib.t 
Weight—approx. 0.9 Ib: for RD Series; 1.1 Ib. for 
RA Series—includes mounting flange and output 
shaft shown. Weights for special mounting flanges, 
output shafts, electrical connectors or transmitters 
will be furnished on receipt of applicable 
specifications. 

Electrical connector is shown in standard position, 
but may be located on other surfaces for special 
applications. 

Actuators are available with load limiting devices, 
intermediate positioning switches, and thermal 


overload protectors. 
*Depending on motor and gear ratio selected 
tDepending on gear ratio selected 


ROTORAC® - 


TRIM TROL® 


GENERAL ENGINEERING DATA ON NEW 


Airborne Modular Design Rotary Actuator 


SERIES Ri2 


100 in.-ib. max. op. capacity—26 v d-c or 400 cycles a-c 
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TYPICAL SCHEMATIC 
WIRING DIAGRAM 


BASIC OPTIONS OF TYPICAL (R12) MODULE 
CCESSORY DRIVE 


mOTOR REDUCTION Switch 
r r MOUNTING 
| » FLANGE ANO 
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TRANSMITTER 
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R12 is comprised of 12 standardized, inter- 
changeable components from which you can 
specify over 40 differegt actuator packages 
with load ratings, speeds and configurations 
to meet your requirements. Consult your Air- 
borne representative or the factory for stand- 


| Airborne modular rotary actuator classification 
| ard performance curves 






























































rE 
oT - hota 
~08- OF (115) 














Area under curve represents performance 
range available with standard components 
Performances beyond these limits may be 
achieved by using special components 


Typical RD/RA-12 Module 
wt. O.9—1.1 Ib. 


ROTORETTE® - 


<TR BORNE 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY 


WINNETT BOYD LIMITED 


¢ 745 Mt. Pleasant Rd., Toronto 12, Ont. 


ANGLgear® 


ROTOLOK 





NEW MODULAR ACTUATOR 
CATALOG 57A 
Contains pertinent information on new Airborne 
modular design rotary and linear actuators, in 
cluding operating capacity curves and complete 
dimensional data. Write for a copy today 





technique and short strap wires instead 
connectors for inter 
subassemblies 


of conventional 
connecting individual 
l'ools for making wire-wrap connections 
are made jn [ by Keller Vool Divi 
sion, Gardner-Denver Co., Grand 


Haven, Mich 
> Missile Tours U. S.—USAF’s Mace 


successor to the Matador, re- 
cently made a 650 mi. flight from New 
Mexico to Utah guided only bv its iner 
tial guidance svstem. Missile is built by 
the Martin Co., guidance by AC Spark 
Plug 


missile, 


“Signed on Dotted Line”—Major con 
tract awards recently announced by 
ivionics manufacturers include 

e General Electric Co. has received 
$2.9 million contract from Convair 
Division of General Dynamics Corp 
for electrical power generating systems 
for use on Convair’s 880 jetliner. Each 
airliner will be equipped with four 
10-kva. alternators and constant-speed 
drives providing a total of 160 kva. of 
400 cps 115/200 volt powe! 

e Dage Television Division of ‘Thomp- 
son . Products will develop and_ build 
transistorized airborne closed-circuit 
I'V equipment under new Lockheed 
Aircraft Corp contract Equipment 
will be used by Air Force’s 1370th Air 
Photograph and Charting Service, 
located in West Palm Beach, Fla 

e Curtiss Wright has received $1 mil 
lion order from Air India International 
for a Boeing 707 flight simulator 


© Epsco Inc. reports contract for in- 
strumenting United Aircraft Corp.'s 
Research Center wind tunnel, to pro- 
vide equipment for digitizing and re 
cording approximately 20 channels of 
measurements. Svs 
high- 


low-level tunnel 
tem, which provides extremels 
ind recording speed, 
hundred thousand 
is scheduled for this 


speed conversion 
will cost several 
D« livery 


doll iTS 


S o 
pt ing 


> Computer Infringement Suit—Major 
digital computer manufacturers have 
been given notice “to cease infring¢ 
ment” under patent No 2,624,786 by 
hn ‘I. Potter, president of Potter 
nstrument Co. Plainview, N \ 
Patent. 1953, 
nique used to store and extract informa 


t 
' 
In 
issued in involves tech 
tion from magnetic core memory ele 
ments 


> Atomic Recorder—Patent application 

s been filed for new tvpe of recordet 
reproducer which emplovs modulation 
of nuclear instead of mag 
field as in conventional tape 
recorder. Marshall Geller, of Plava del 
Rev, and Norman Lefcourt of North 
Hollywood, Calif., filed for the 
claim the recorder per- 
increased frequency rang¢ 


radiation 


netic 


who 
patent, atomic 
mits vastly 
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greater permanenc\ ~ recor g ind 
allows 


magnetic 


operation nm vicinitt strong 
fields 


> What’s Ahead—Defense clectronics 
business will reach $6.4 billion in 1966, 
almost twice the $3.8 billion figure for 
1957, according to recent prediction by 
Donald G. Mitchell, chairman and 
president of Sylvania Electric Products 
Inc Mitchell’s crystal ball 
defense electronics sales of $4.2 
in 1958, $5.3 billion in 1961 


indicates 
billion 


Subminiature Gyro 


floated 


measures 14 in. dia. x 3 


Subminiature integrating gyro, 
weighs only 7 oz., 
in. long, has angular momentum of 3,000 
dyne-centimeter-seconds, 
deg./sec. and resolution of 0.002 deg./sec. 
Gyro, developed by Westinghouse Air Arm 


Division, uses number of techniques which 


range up to 120 


reportedly slash manufacturing cost by 50% 


New Type gyro pick-off and torquer 


posite ends above) employ d’Arsonval prin 


at op 


ciple to eliminate residual torques normally 


encountered and to provide linearity of 


0.1%. Gyro element is fully floated in tem 
fluid, also uses jewel 


perature controlled 


hearings. 


vom 


motor, 400 cps., 
operates at 12,000 rpm.; 


liny gyro two-phase 
hysteresis type, 
comes up to speed in 4 sec., Westinghouse 
says. Use of special type steel for motor 
stator eliminates use of laminations which 


gives another manufacturing economy. 


But the Navy’s WV-2 picket planes 
turn this particular corner of the ocean 
every time. It's Long. 60°15’ E, Lat 
35°47’ N. These long-ranging patrol 
craft don’t need sign posts or markers 
to stay precisely on assigned routes 


Servo Corporation’s DEAD RECK- 
ONING TRACER (DRT) aboard 
every Super Constellation that flies 
AEW patrol traces out on a Mercator 
chart a permanent record of the plane's 
flight path. The DRT continuously pro- 
vides a corrected and accurate display 
of the plane’s present position. While 
this information is being traced out on 
the chart aut 
eously, the exact figures of longitude and 


latitude are displayed on the computer 


omatically and simultan 


counter as well as remote indicators. 

Servo (¢ orporatior developed the 
Dead Reckor ing Tracer in 1955; it 
went into service in 1956. The Navy 
the Servo DRI t ost 


en 


has rated 


ilé 
Because of the tstanding perform 
ance of the pati DRT installations 
Servo Corporatior 
smaller, lighter-wei 


planes nder Air 


is noOW developing i 
ght model for fighter 
Force contract 


AN APA-110 DRI 


designatior 


For intor 


navigational 


SERVO 


CORPORATION 
of AMERICA 


20-20 Jericho Turnpike, New Hyde Park, L.1.,N.Y, 





CAPABILITIES ... Manpower, Tools and Experience 


eechcratft MA-3...O0ne unit provides 


electric power, air conditioning, air pressure, towing 


Save manpower, time, and multiple equipment 


expense with the Beechcraft MA-3: 


ELECTRIC POWER TO SPARE There's ample power to 
provide for “big aircraft” service. Twenty-eight 


kilowatts DC and 45 kilowatts AC are available. 


BIG 13-TON AIR CONDITIONER Vitally necessary cool- 
ing for electronic equipment ground checks is 


available from the MA-3’s modern air cycle unit. 


HIGH HEATING CAPACITY \[eets all cold weather 


heating requirements. 


EXTRA LARGE GAS TURBINE COMPRESSOR Hot weather 


is never a problem. This compressor provides 





fast air-power starts for the largest jet engines. 


EXTRA TOWING POWER Has 12,500 pounds draw- 
bar pull which can be increased by adding to 


the vehicle's gross weight. 


EASY-TO-HANDLE spEED With four-wheel power 
steering, torque converter transmission, four- 
wheel drive, and “no spin” differentials, the MA-3 
maneuvers smoothly and easily at speeds up to 


45 miles per hour. 


MODULAR DESIGN Major service units are in “mod. 
ular” packages —can be quickly removed and 
replaced as complete units to prevent service 


delays and costly “down time.” 


Write today for further information 


eechcraft 


BEECH AIRCRAFT CORPORATION «+ WICHITA, KANSAS, U.S.A. 
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Private Pilots Learn IFR Quickly in Test 


By Erwin J. Bulban 


High degree of instrument flight pro- 
ficiency can be readily given private 
pilots in primary training without add- 
ing appreciably to total time required 
for normal course, an experiment con- 
cluded recently at West Virginia Uni- 
versity indicates. 

Experiment was primarily aimed at 
providing students with sufficient in- 
strument knowledge to enable them to 
extricate themselves should they en- 
counter unexpected bad weather while 
flying cross-country rather than make 
them finished instrument pilots. How- 
ever, additional instrument time pro 
vided two of the initial test group of 10 
students quickly brought them to a 
standard where they could have passed 
tests for an instrument rating 

Results of the West Virginia Uni 
versity project are important in light of 
Civil Aeronautics Administration think 
ing that a definite amount of instru- 
ment flight instruction and demon- 


strated IFR proficiency be required of 
all classes of pilot certificates in the 


future, including private pilots. Thought 
is to spur a sharp decrease in number 
of fatalities, particularly among private 
pilots, due to untrained flyers being 
caught inadvertently in adverse weather. 


Weather Accident Factor 


According to Civil Aeronautics Ad- 
ministration statistics for 1955, last data 
available, 93 fatal small-plane accidents 
resulted from flight into bad weather. 

Another factor is that approximately 
90% of the light aircraft currently being 
delivered are fitted with full comple- 
ments of navigational instruments and 
radio, making them suitable for IFR 
operation, yet only a small percentage 
of their owners have had formal in- 
struction in use of this equipment. Re- 
cent Piper survey indicated that al 
though 84% of the Tri-Pacer owners 
covered in its study owned fully instru- 
mented Super Custom model, onl 
11% were IFR qualified pilots (AW 
Mar. 3, p. 252). 

This would indicate that there is an 
cnormous potential IFR_ instruction 
market now available for flight school 
operators. 


Major Influence 

West Virginia University experiment 
has had a major influence on the draft 
release out for comment proposing a 
definite amount of instrument time for 
private as well as commercial certificates, 
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according to L. Z. Seltzerm, head of the 
University’s Department of Acronau- 
tical Engineering. 

Should such a requirement be pro 
mulgated, it would have a major effect 
upon training curriculum used by hun 
dreds of operators providing flight in- 
struction. 

In this regard, it is interesting to 
note that the West Virginia University 
project was designed so that it could 
be used by a flight school operator with 
suitably equipped aircraft, the univer- 
sity states. 

A Cessna 140A and a 170A equipped 
with complete instrument panels and 


radios were utilized. Attitude and dire« 
tional operated by exter 
nally mounted Amber Plexi 


glas coverings over the windshields and 


Zvros were 


venturis 


side panels were combined with use of 
blue-tinted fiving goggles to simulat 
blind fiving conditions. 


Financial Support 


Although cost of the experiment was 
borne by Link Foundation 
with Link Aviation, Inc., manufacturer 
of flight simulators, it was carried out 
with the understanding that no svn 
thetic trainers would be utilized. Proj 
ect W CAA and 


associated 


as closely observed by 
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TIME DISTRIBUTION, 


primary flight phase, of experimental contact-instrument 


project 


77 





CAB 
checked | by 
former agency 

len students, picked from the uni 
versitv’s enrollment and screened to 
ensure that they had no previous flight 
training experience, ranged in age from 
18 to 26. Students were required to 
complete the private pilot’s course dur- 
ing a single semester of 16 weeks and 
had to maintain their complete aca- 
requiring fiving on 
some days not entirely suited for in- 
struction. These factors combined were 
responsible for some students requiring 
more dual instruction time than would 
have been normally necessary, the uni 
versity feels. 

Instrument training began with the 
first lesson and each of the dual instruc 
tion periods of pre-solo phase were 
divided equally between contact and 
IfR training. At the end of the pri- 
mary flight program, two students were 
selected to take an additional 20 hr. of 
IR instruction, this advanced phas¢ 
instrument 


representatives, with students 
representatives of the 


demic schedule, 


including 
radio navigation 

Students were compared at the end 
of their first phases with flight students 
who had completed a_ conventional 
private pilot course; the two students 
taking additional instrument training 
were compared with applicants for in- 
s‘trument ratings who met requirements 
of CAR Part 20, paragraphs 20.44, 
20.127 and 20.128 

‘light instructors assigned to the ex- 
perimental project held both commer 
cial and instructor ratings but only one 
ilso had an instrument 


procedures and 


flight instructor 
rating 

Each was assigned five students. Dur- 
there was no ap 
instrument 


ing the experiment 


parent difference in_ the 


proficiency of students assigned to either 
instructor. 

University feels that this may be 
due to the fact that radio orientation 
procedures, instrument approaches and 
holding patterns were not included in 
the primary training phase, indicating 
that for this portion of contact-instru 
ment training, instructor does not havc 
to be a finished instrument pilot. 

All 10 students passed the CAA ex 
amination for private pilot certificate; 
maximum time required of any student 
was 55 hr., 15 min., with one student 
passing after +4 hr. 1 min. instruction 
Amount of time devoted to instrument 
flight instruction varied from 5 hr. 45 
min. to a minimum of 2 hr. 59 min 
Total time was counted from time 
throttle was opened until engine was 
stopped and included an average of 4 
hr. +1 min. of taxiing tim« 

Comments from observers of the 
program agreed that the experimental- 
group students would have a much bet- 
ter chance of extricating 
weather conditions than 
the average private pilot, trainees being 
far more cognizant of instruments dur 
ing contact flight and placing much 
more trust in their 
country flights. Observers emphasized 
that training, in the primary phase of 
the contact-instrument project, did not 
equip students to make planned IFR 
flights 


themselves 
from adverse 


compass on CTOSS 


CAA Examiners’ Report 
The CAA examiners checked 


the two students who had taken addi- 
tional instrument training 
that one student was fully up to the 
standard of rating; th 
other student, with a few more hours 
iltitude control and tak 


who 
r¢ ported 
instrument 


of prac tice at 





Straight and Level, Medium Tun 
Stalls 


Recovery from Unusual Attitudes 


Drath 
Radio Orientations 


\irway Control 


Std. Inst. Approach Procedure 
Std, Inst. Approach Procedure 
Holding Patterns 

Approach Control 

Simulated GCA Advisory 


Simulated Inst. Cross Country 


Instrument Emergency Procedures 
Total Time 





Timed Turns and Turns to Headings 
Procedures 


and Missed Approach (VOR) 


and Missed Approach (L/MF) 


with Three Airport Approaches 


Student 
No. 10 


Student 
No. 5 
“40 
230 
710 
1:05 
1:10 


“0 
742 
721 


-30 


4:15 4:15 
725 "15 


20:04 20:28 








FLIGHT SCHEDULE provided two students who took additional instrument training. 


Roy E. Marquardt, 
President 


In all of the complex of modern 
weaponry no area affords more chal- 
lenge than the field of supersonic and 
hypersonic propulsion. Here, where 
the stringent requirements for engine 
weight, size and thrust are creating 
problems of critical consequence, 
Marquardt engineers and scientists 
are making continuous progress. 

The supersonic ramjets now being 
produced at our new Ogden, Utah, 
manufacturing facility provide the 
flight power for the Boeing Bomarc 
interceptor missile. Under John Win- 
ter, our chief engineer in power- 
plants, Marquardt engineers spent 
many thousand engineering man- 
hours, to make this engine the fastest 
and most efficient air breathing 
engine in our defense arsenal. 

Two Marquardt ramjet engines 
sustain the flight of the Bomarc after 
it is launched vertically into the air. 
The ramjets provide a range that 
allows the weapon to destroy enemy 
bombers at a far greater distance 
than any other missile presently in 
use in air defense. 

The Bomarc application is only one 
of the many propulsion projects now 
underway at Marquardt. Currently 
under development are several ad- 
vanced supersonic ramjet engines for 
application on future weapon systems. 

Other activities are advancing 
man’s knowledge of hypersonic pro- 
pulsion, special high energy fuels, and 
Aircraft Nuclear Propulsion. 

Engineers and scientists with a 
vision for the future are invited 
to investigate the opportunities at 
Marquardt. Address your inquiries to 
Jim Dale, Professional Personnel, 
16551 Saticoy Street, Van Nuys, 
California. 


Key € Wfetguact 
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To Powerplant Engineers Facing an ENGINEER BARRIER ¥ 


Marquardt Means Opportunity —The 
critical requirements for powerplants of small size 
and high power density are offering new challenge for 
engineers and scientists at Marquardt, the company 
where an engineer barrier has never existed. Here in 
an engineering environment, you will work with a 
management that recognizes and rewards the contri- 
butions of engineers. Look to your future by looking 
to Marquardt, today. Address inquiries to Jim Dale, 
Professional Personnel, = 
16551 Saticoy Street, dt 3 
Van Nuys, California. marquar 7 _- 

VAN NUYS, CALIFORNIA Seven, utan 


Shown here: John Winter, Chief Engineer Powerplants Sub- Division 


% ENGINEER|BARRIER~—an achievement level beyond which you cannot advance 


REPORT GA AAINTENANOCE 


EASE OF MAINTENANCE for minimum ground time is 
designed into the Boeing 707 and its shorter-range 720 
sister ship. Hinged panels and hatches give ready ac- 
cess to control runs, wire bundles, hydraulic lines, ete. 





These airlines already have ordered models of the Boeing family of jetliners: 


> 


POD-MOUNTING OF ENGINES, a Boeing development, 
provides quick, convenient, ground-level accessibility, and 
permits rapid engine changes. Top-hinged cowlings, easily 
raised by one man, expose full length of engine. 


THE BOEING 707 AND 720 are designed 
for fast ramp servicing. Complete fueling 
requires only 11 to 15 minutes. Although 
they will carry twice the passengers, Boeing 
jetliners will require no more time at airport 
loading gates than large present-day airliners. 


WHEEL WELL INSTALLATIONS of hy- 
draulic lines, controls and accessories pro- 
vide immediate maintenance access. In every 
area, Boeing 707 and 720 jetliners will bring 
airlines all the operating benefits of Boeing’s 
unparalleled multi-jet aircraft experience. 


STII EMN Is 


Family.of jet airliners 


AIR FRANCE ¢ AIR INDIA ¢ AMERICAN ¢ B.O.A.C. © BRANIFF ¢ CONTINENTAL ¢ CUBANA * LUFTHANSA ¢ PAN AMERICAN ¢ QANTAS ¢ SABENA e TWA ¢ UNITED ¢ VARIC 
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at track inter- 
Ik R stand 


“bites” 
have 


ing more precise 


eptions, would met 
ards 

No consideration was given in either 
cxamination of the students lack of 
normal IFR grading stand 
Examiners reported 
students turned in a 


than actual 


xperience, 
rds being used 
that they felt the 
better performance 
[FR applicants 

Observers felt 
of the experiment 
instrument training into the beginning 
of flight training; providing a psycho- 
logical tendency on the part of the 
student to accept the instruments as a 
part of the airplane rather than a sepa- 
rate adjunct. Checks revealed that 
students performed maneuvers, includ- 
ing slow flight, stalls, stall recoveries 
nd turns far more proficiently on in 
truments than when using visual ref 
erence and actually preferred doing the 
mancuvers their instruments 
High-level of contact flight technique 
was found due to the students’ ability 
to read instruments and mis 
takes that would not have been noticed 
in “seat-of-the-pants” fiving 

West Virginia Universitv, Morgan- 
town, has collated results of the contact- 
flight training experiment 
in Bulletin Series 58 No. 7-5. 


mans 


that kev to 
incorporating 


SUCCESS 


was 


using 


correct 


instrument 


Civil Agencies to Use 


278 Aircraft in Year 
U.S 
operate 


government civil agencies will 
78 airplanes, including 36 new 
Fiscal 1959. Operating 
budget for the planes, ranging from 
multi-engine transports to helicopters 
ind lightplanes, will total $9,153,691 

Civil Aeronautics Administration 1s 
largest fleet operator, with 112 ai 
planes; next comes Fish & Wild Life 
Service of Department of Interior with 
used in enforcing fish and 
game laws. Department of Agriculture 
will operate 42 aircraft, including eight 
new airplanes to be purchased. Immi- 
eration and Naturalization Service will 
employ 27 planes, mainly in_ border 
patrol. 

Civil Aeronautics Board will use a 
single aircraft to carry accident investi- 
gation parties 


Reds Push Research 
On Flap Wing Craft 


Motor-powered and muscle-powered 
models of ornithopter aircraft designs 
ire being seriously studied by Soviet 
lapping Wing Committee of DOSAAI 
Voluntary Society for Corporation 
with the Army, Air Force and Navy). 

Former type are called “flying motor 
cvcles,” the latter “‘flving 
Some 13 different versions of ornithopter 


urplanes, in 


52 aircraft 


bicvcles.”” 
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craft have been developed r¢ 
of the flving motorcycle design 
ing one man with the wings and pov 
plant strapped to his back. Othe 
sions contemplate carrying several peo 
ple in streamlined fuselag with r1¢ 
tractable landing geat 

Committee reports some results of 
its early work—it marks its 10th Anni 
this vear—notably the Kashuk 
flapping wing glider exhibited several 


vcrsary 


vears ago during a Moscow 

Kashuk’s wings flexed as air current 
actuated pneumatic spring to extend 
the glider’s flight 


USAF Plans Sale 
Of 350 Aircraft 


Some 350 surplus bombers, trainers 
and cargo planes will be disposed of 
by USAI 
bids in the next few 

On Apr. 10 USAI 
231 planes through written bids. Avail- 
able will be 11 North American B-25s, 
32 North American T-6Gs, 150 Doug- 
las B-26s, 10 Curtiss C-46s, 27 North 
American T-28s and one Bell H-13G 
helicopter, the latter without engine. 

Surplus sale planned for Mav has 
been moved up to June Il. On dis 
posal list are 20 ‘T-6Gs, 30 ‘I-2Ss, 10 
C-46s, 30 Beech C-45Gs, 15 B-2 ind 
15 B-25s 

Prior 


that L-17 


through competitive and sit 
months 
will dispose of 


stated 


Ver 
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Northern Aircraft 
To Build Amphibian 


Alexandria, Minn.—Northern Air 
craft, Inc., of Alexandria has acqui 
manufacturing rights for Republic A 
tion Corp.'s amphibious Seabec 

Compan \\ 
lanca Cruisemast 


n impro ed Scab 


sults of engin¢ 
irned out in 
Scabec 
Alexandria. Firn | plans t 
facilities and wi 1 incTea ( 
produ Northern ha 
turned out 55 ¢ 
pany was foun 
Move to 
le wed pul ha 
Northern by J. K 
Mich hairt n I 
Strong, compan roundel! 
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part ill be manufactured at 


expan 


master 


Italians Test Four-Seat Helicopter 


Certification trials are being made by new four-place Lualdi L.55 helicopter which will 
employ considerable reinforced plastics construction in its production form to cut final pur- 
chase cost. Powered by a 180-hp. Lycoming, L.55 is designed for cruise speed of 80 mph 


at 75% power, 984-fpm. rate of climb, endurance of three hours and hovering ceiling, in 


ground effect, of 9,186 ft. Weight empty is 1,321 Ib., gross weight is 2,202 Ib. 


I wo-bladk 


main rotor has 32.8-ft. diameter, overall length of helicopter with blade aligned with 
fuselage is 39 ft., height is 9.5 ft. Rotor system incorporates certain features of Hiller heli 


copters, for which Lualdi has production license in Italy. 
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COMPONENT, PRICELESS, AIR FORCE...an Air Force pilot is 
an investment in time and money which must be protected. He is an 
irreplaceable link in the chain of defense upon which our nation’s 
security rests. But to the United States Air Force a pilot is more 
than a set of dog tags. He’s your wing man...your buddy in the 
next bunk...a priceless member of your team. He deserves, and 
gets, all the protection the United States Air Force can provide. 
One new way will be with Kaman H-43 crash rescue helicopters... 
on the alert anytime... anywhere. 


KAMAN AIRCRAFT CORPORATION 


BLOOMFIELD, CONNECTICUT 





. . . >. 
Certification Given 

% >. 

For Executive PV-2 

Supplemental type certificate for con- 
version of surplus Lockheed PV-2 Ven- 
tura patrol bombers to executive trans 
ports has been granted Oakland Airmo- 
tive Co., Calif., which is completing 
first airplane, designated Centaurus 

Centaurus will cruise at 280 mph. at 
10,000 ft. at 55% power of its Pratt & 
Whitney R2800 engines and will have 
a range of more than 2,000 mi., accord- 
ing to Oakland Airmotive President Ed 
win H. Gough. Gross weight is 32,000 
lb. and useful load is 13,000 lb. Seating 
can be fitted for eight to 14 passengers; 
the number one Oakland Airmotive 
conversion has 1] Price is “‘less 
than $200,000.” 

Modification program includes re- 
contouring the fuselage to provide 
cleaner lines, installation of new flaps 
with “bat wings” deleted; modified, 
squared-off wingtips and_ redesigned 
ailerons, large propeller spinners, relo- 
cated exhaust collect rings with short 
stacks, picture windows, revised nose 

Oakland Airmotive has been develop- 
ing the PV-2 conversion for two years 
at the International Airport. In_ the 
company’s nine-year life it has handled 
100 executive aircraft 


‘ 
seats. 


approximately 
conversions. 





PRIVATE LINES 


Rawdon Bros, Aircraft, Wichita, Kan., 
has stepped up production of its T-1] 
low-wing agricultural airplane, which is 
now available with either 150-hp. or 
180-hp. Lycoming engine. Agricultural 
i-ngineering Division of Department of 
\griculture, Forest Grove, Ore., recently 


took delivery of a T-1. 





Twin-engine four-place Czech Super 
\ero is reported being exported to more 
than 20 countries, with Russian trade 
officials giving program heavy support 
due to lack of similar Soviet-built type. 


Bay Aviation Services Co., San 
I'rancisco International executive plane 
terminal operator, is handling fueling 
of Japan Air Lines transports. Bay Avia 
tion provides similar services for Qantas, 
BOAC and Slick 


AiResearch Aviation Service Division 
has put customized AiResearch GTP 
70-17 gas turbine auxiliary power unit 
and RCA AVQ-10 weather radar in sec- 
ond of Civil Aeronautics Administra 
tion Convair 440s used in checking nav- 
igation and communications facilities. 
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New Grumman Gulfstream turbo 
prop-powered executive transport will 
undergo initial flight test program at 
company’s Stuart, Fla., air terminal 
facilities. 

Site is used because of high percent 
age of favorable flving weather com 


pared to New York area 


Soviet Aviation industry is lagging in 
development and production of new 
light civil airplanes in 1,100 Ib.-4,400-Ib. 
gross weight category, Russian paper 
Red Star reports. 


Tenth Annual Safety and Efficiency 
Clinic for owners of Beech airplanes 
started Mar. 3. Owners in each dis- 
tributor’s area will be notified when 
factory teams will be on hand to per- 


form free maintenance 
their aircraft. Check will 
than 100 major items. Last year | 
Beech planes were checked during the 
tour 


inspection ot 


Cover mor 


Midland Aero Corp., Midland Ai 
lerminal, Tex., and Minnesota Airmo 
tive, Inc., Wold-Chamberlain Ficld 
Minneapolis, are new Aero Design & 
I. ngineering Corp distributors 


Free flight test is scheduled soon for 
Monte-Copter pressure helicopter, 
which made first tethered flight at Boe- 
ing Field, Seattle, Wash., late last 
month. Craft has two Continental en- 
gines delivering 160 air hp. each; in- 
stallation of a single 200 air hp. power 
plant is planned in later model 
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ELECTRIC-POWERED rotor blade test rig delivers constant horsepower to helicopter rotor. 


Electric Test Rig Curbs Vibration 


ift engine to power a 
standard helicopter drive 
e Ability ot clectri¢ 


counterclox 


Bloomfield, Conn.—Helicopter rotor 
blades up to 90 ft. in diameter can be 
tested on a new 1,300 hp. electrically 
operated rig being put into operation 
here by Kaman Aircraft Corp 

Facility is the eighth rotor test device 
to go into use at Kaman Aircraft. Others 
include those powered by both recipro 
cating engines turbines, and 
facilities for running tie-down tests on 


and gas 


completed helicopters 

Company says advantages of clectric 
powered test rig include 
e Elimination of torque variations and 
vibrations encountered in test mgs 
driven by reciprocating engines 
e High mounting of rotor, taking it 
further out of ground effect than is 
possible with close-coupled ng using 


conventional airct 
system 
motor to run « 
wise OT kwis¢ 
Another advantage, 
is accurate measurement of power being 


technicians said 
applied to the rotor, achieved by mea 
current and voltage us ) 
motor Motor also affords 
control and 


uring the 
the clectric 
fine degree of rotor rpm 
can deliver constant horsepower to rot: 
at any rotor speed ranging from 200 to 
400 rpm 

Electric motor 
shaft on which 
operators are housed in a reinforced con 
crete blockhous« 
window-width 
vides unobstructed view. 


vertical 


; 


20-ft 
is mounted. ‘I< 


Irin cs 
rotor 
equipped with 


periscope which pr 





ROJOL and 


THE GULFSTREAM 


Rotol Propellers and Gearboxes have completed millions of 
flying hours on hundreds of Viscount aircraft throughout the 
world. Rotol equipment is also associated with the Fokker and 
Fairchild aircraft and NOW .. 

The proven power plant, the Dart Engine and 
Rotol Propeller is being used on the Grumman “Gulfstream”. 








ROTOL INCORPORATED «+ Wholly-owned subsidiary of Rotol Ltd., Gloucester, England 
409 JEFFERSON DAVIS HIGHWAY + ARLINGTON 2 «+ VA. 
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(Continued from page 15) 


Changes 


Allan A. Barrie, director-aircraft sales, 
\merican Airlines, Inc Also: Herbert D. 
Baker, director-maintenance planning and 
tacilities (Tulsa, Okla 

Herbert C. Langmore, manager-special 

oducts, North Amerigan Aviation’s Mis- 

e Development Division, Downey, Calif. 

Fred A. Klemach, senior staff engincer 

sile applications, Vickers, Inc., Detroit 

Robert L. Adams, assistant manager-gov 

nment products, Bendix Radio Division, 

idix Aviation Corp., Baltimore, Md 

Richard Kerney, general production man 

Chester Cable Corp., Chester, N. ¥ 

Thomas Bowling, director of field sup 

rt-turbine engines, Continental Aviation 

Engineering Corp., Detroit, Mich 

D. M. Heller and R. E. Hiffen, assistant 

ral managers and W. P. Bollinger, 

or engintering, mussile section prod 

ts division, Bendix-Aviation Corp., Mish 
iwaka, Ind 

J. Nelson Lord, Jr., assistant division man 

for Military, Industrial and Military 
i.quipment Division, Allen B. DuMont 
Laboratories, In Clifton, N. J. John W. 
Lazur succeeds Mr. Lord as military opera 
ns manager 

Canadair Ltd., Montreal, Canada, has an 

need the following sales division appoint 

its: Arthur J. Battis, manager-parts sales; 
H. J. Everard, manager-Sabre VI and CL-41 
- C. D. Fairweather, office manager; 
J. H. Hamelet, assistant to the director-com- 
ial aircraft sales; C. J. Heine, New 
representative; J. J. MacBricn, mana- 
K. J. McDonald, assistant to 
sales; K. A. Miller, manager- 
. C. V. Norsworthy, man- 
partment; P. A. Oleskevis, 
\anager-special projects sales 

FE. Wayne Copeland, telemetering sales 
vanager, Pacific Division, Bendix Aviation 

Tp., North Holly vood, Calif 

Fred A. Schubert, supe rintendent-cont 
forming division, the Cyril Bath Co., Solon 
Oh 

Thomas Nugent, sales representative (Bur 

k, Calif.), United Aircraft Products, In 

ym. Ohio 

Warren P. Turner, special assistant to th 

president, High Energy Propellant 
Division, Olin Mathieson Chemical Corp 
New York, N. ¥ 

R. J. Norton, manager-special accounts 
RCA Victor Company Ltd., Montreal, 
Canada 

Richard A. Shaw, chief engineer, Neff 
Instrument Corp., Pasadena, Calif 

John S. Leigh, chicf engineer, National 
\cronautical Corp., Fort Washington, Pa 

G. K. Willecke, director of research, 
newly stablished research department, 
Miller Electric Manufacturing Co Inc., 
\ppelton, Wisc 

E. A. Bellande, in charge of foreign oper 

md support services, the Garrett 

Corp., Los Angeles, Calif. Mr. Bellande is 
2 vice president of the company 

Paul Rodriguez, assistant general manager, 


Norman Larson Co., Van Nuys, Calif 
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THE 

ELEMENT 

OF 
ENVIRONMENT 


and the Circuit Design Engineer 


To one looking beyond the four walls of his office, environment 
might be defined as the sum of (1) work responsibilities and 
(2) colleague personalities 

The Circuit Design Engineer we seek could not fail to be 
stimulated by (1) assignments of a most advanced nature and 
by (2) colleagues with considerable attainments in systems 
engineering, behavioral sciences and computing. 

To qualify, at least three years’ experience in general circuitry 
design in both tubes and transistors is required. Experience should 
encompass areas such as video and pulse circuits, cathode ray tube 
displays and analog and/or digital computer techniques 

You are invited to write for more information or phone col- 
lect. Address R. W. Frost, System Development Corporation, 2404 


Colorado Avenue, Santa Monica, Calif.; phone EXbrook 3-9411 


SYSTEM DEVELOPMENT CORPORATION 


An independent nonpr 
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How to manage a system 


For greater efficiency in carrying out the new 
weapons systems concept, military procurement 
officers work through central management con- 
tractors. 

The Stromberg-Carlson Electronics Division is 
very proud to have been selected by the United 
States Air Force as a major systems management 
contractor. 

These are some of our qualifications: 

1. An established systems management group 

deep in managerial skill and experience; 


2. An organizational setup under which the 
systems manager reports directly to the Vice 
President in charge of the Division; 


SC STROMBERG-CARLSON 
ae DIVISION OF GENERAL 
od 


DYNAMICS CORPORATION 


. An outstanding security record achieved in 
working with all the military services; 

. Strategic location close to major supply 
sources and convenient to all types of trans- 
portation. 

Our manufacturing facilities and experience go 
hand in hand with systems management ability to 
qualify us as prime and sub-contractors, too. 

The systems concept, which applies to military 
hardware today, can apply with equal force to 
civilian goods tomorrow. Stromberg-Carlson is 
ready ... now, or any time. 


“There is nothing finer than a Stromberg-Carlson” 


GD 


1461 N. Goodman Street ¢ Rochester 3, N. Y. & 


Electronic and communication pfoducts for home, industry and defense 





EN GON Fe Rass 


TECHNICAL PUBLICATIONS 


An Important New Title 
at General Electric’s 
Heavy Military Electronic 
Equipment Department 


General Electric right now offers 
technical writers an opportunity 
for increased professional status 
and growth potential. Newly 
designated positions... engineer- 
technical publications... require 





above average technical compe- 
tence for the preparation of 
instruction books and technical 
manuals for HMEE’s complex 
military electronic systems. 


ENGINEERS TECHNICAL PUBLICATIONS 
prepare creative manuscript for 
operations, training and field main- 
tenance handbooks. Subject mate- 
rial includes circuit theory, systems 
philosophy, operation and installa- 
tion of heavy radar, sonar, air traf- 
fic control, ICBM guidance systems. 


ENGINEERS TECHNICAL PUBLICATIONS 
must have the academic and prac- 
tical know-how to gather and 
document material through daily 
contact with design engineers, 
factory test, product service and 
manufacturing personnel, while in- 
terfering as little as possible with the 
normal daily work of these groups. 


Requirements: @ U.S. citizenship 
e Ability to secure SECRET clear- 


ance @ BSEE or BS Physics or 
equivalent technical competence. 
e Field experience (e.g. military 
electronic equipment maintenance) 
highly desirable. e High talent in 
assimilation, organization and pre- 
sentation of technical material. 


Expense-paid interviews for quali- 
fied applicants. Please send your re- 
sume to Mr. George B. Callender. 


HEAVY MILITARY 
ELECTRONIC EQUIPMENT DEPT. 


GENERAL @@ ELECTRIC 


Dept. 58-KW Court Street, Syracuse, N. Y 








NATIONAL” 7 2 


~/ — Positions Wanted 
Part Time Work 


DISPLAYED 
The advertising rate is $37 ) per inc f all acve 
tising appearing on othe than 4 act ba 
Frequency rates quoted lest 
An Advertising inch is measured %” vertically on a 
column—3 columns—30 inches to a page. 
Subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N.Y 


EMPLOYMENT OPPORTUNITIES 


COVERAGE Positions meee iad ei Opportunities 


Selling Opportunities Wanted 
Selling Opportunities Offered 
———RATES——— 
2.10 per tine, minimum 3 lines. To figure advance 
Position Wanted Ads are % of above rate 


Box Numbers 
Discount of 10% if f ent is made in edvance 


b ent opportunities —execu 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


payment count 5 average words as a tine 


‘ msecutive | 
ibject Agen ‘ mission 











AIRCRAFT 
SALES OPENING 


If you have a proven record of suc- 


cessful aircraft sales experience 


If you are a current and proficient 


multi-engine and instrument pilot 


You may be the man we want to 
fill an interesting opening in our 
Commercial Sales Division. 


All replies will be held in strict con- 
fidence. Please give complete de- 
tails and include photo in first letter 
to: Roy A. Kunz, Executive Per- 
sonnel Dept. 


Seecheraft 


Beech Aircraft Corporation 
Wichita, Kansas 











SENIOR ENGINEERS 
AND SCIENTISTS 


Modern R & D Missile Facility located 
in So. Calif. suburban city of 60,000 


Advanced degree(s) with minimum of 5 
yrs. experience in one or more of the 
following fields: 


Aerodynamics 
Electronics: 
Autopilots 
Missile Systems 
Radar Systems 
Operation Research 
Preliminary Design 
Complete resume with salary require- 
ments to 


P-6773, Aviation Wee} 
68 Post St., San Francisco 4, Cali 











Don’t forget the 


BOX NUMBER 


When answering the classified advertise- 
ments in this magazine don't forget to put 
the box number on your envelope. It's our 
only means of identifying the advertise- 
ment you are answering. 


Engineers: 


MAKE 
AVIATION HISTORY 
AT RYAN 


THE NEW X-13 VERTIJET is just one 
example of the technical 
break-throughs Ryan is achieving 
in aviation. You'll find the same 
high level of advanced engineering 
in other Ryan projects: 

VTOL Aircraft (jet and turboprop) 

Automatic Navigation 

Missile Guidance 

Rocket Combustion 

Jet Engine Metallurgy 

Drone Design 

Missile Design 


For details, write to James Kerns . . . 
RYAN ccna 
COMPANY 
a 
2720 HARBOR DRIVE nad 


San Diego 12, California S= 





g a 
PROFESSIONAL | 


SERVICES | 














VISUAL TRAINING 
OF COMMERCIAL 
AIR LINE PILOTS 


To Meet Eyesight Requirements of 
Periodic Company and C.A.A. Exams 


DR. JOHN T. FLYNN 
OPTOMETRIST + ORTHOPTIST 


Visual Training Specialist 


300 W. 23rd St., New York City 


By Appointment Only WA. 9-5919 








aT 
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EMPLOYMENT OPPORTUNITIES 


vl AAA AA, 


TECHNICAL 
REPRESENTATIVES 


LEAR, INC. is expanding its Field 


organization to 


I 


Service keep 
pace with an increasingly wide- 
spread military acceptance of 
LEAR flight control systems and 


flight reference systems. 


Attractive salary, liberal expense 
arrangements. Assignments may 


require travel or residence at 


assigned stations. Company ori- 


entation prior to assignments. 


Qualifications include: 


EE. degree or equivalent. 


Knowledge of servomecha- 
nisms, gyros, electronics. 


Tech. Rep. experience. 
Must be U. S. citizen. 


To apply, send resume to: 


EMPLOYMENT MANAGER 


LEAR, INC. 


Be 110 lonia Ave., N.W. 
Grand Rapids 2, 
Michigan 


‘wii A 





WANTED 
Aeronautical Engineer 


Bachelor’s degree in Aeronautical En- 
gineering required. Experience in air- 
frame modifications with approximately 
ten years in the field. 


Please send resume to Technical Personnel 


Representative, 
Engineering Research Institute 
The UNIVERSITY of MICHIGAN 


Willow Run Airport Ypsilanti, Michigan 








IN ALL INTERESTS 
OF AVIATION 


If You’re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 


4 


ENVIRONMENTAL 
CONTROL 
ENGINEERS 


GRUMMAN AIRCRAFT has a few 
select openings for graduate engineers 
with five or more years of analysis and 
design experience associated with de- 
velopment of air conditioning, pressur- 
ization, heating and ventilation, elec- 
tronic and equipment cooling (air and 
liquid), rain removal, oxygen and de- 
icing systems in aircraft. 

Responsibilities include establish- 
ment of equipment specifications, con- 
tact with vendor sales and engineering 
representatives, and preparation of 
design date reports. 

Supervisory experience is desirable. 

For an interview at your conven- 
ience, send resume to Mr. A. T. Wilder, 
Engineering Personnel Director. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE + LONG ISLAND + NEW YORK 


| line experience 
| tial. Submit 


| Worldly. 


| Photo-Optical engineer, 


| Engineer-Pilot 


| and/or 





New 


“SEARCHLIGHT’’ 
Advertisements 


received by 10 A.M. March 
14th will appear in the March 
24th issue, subject to space 
limitations. 


AVIATION 
WEEK 


Classified Advertising 
Division 
P. O. BOX 12 
NEW YORK 36 


NEW YORK 

















1DDRESS BOX NO 

ft taxified Ad D 
Send to er eat 0 

NEW YORK P.O, BOX 12 

CHICAGO 11 on Michivan Ave 

SAN FRANCISCO 54: 68 P 





POSITION VACANT 


Position open in mid-western scheduled air- 

Revenue Accounting Supervisor. Air- 
Replies confider 

photo to P-731 


line for 
necessary 
resume and 


Aviation Week. 


EMPLOYMENT SERVICE 


Technical Ground Service Personal Available 
Free Information on Technicians with back 
grounds in A&E-Electrical Sheet Metal 
Hydraulics Light Aircraft Helicopters Jet 
Powerplants Airline Maintenance——Contact 
Pittsburgh Institute of Aeronautics, 
gheny County Airport, P. O Box 
Pittsburgh 36, Pennsylvania. Phone 
Homestead 1-7 1-0463 


Collect 


500 or 


POSITIONS WANTED 


Seven dissipated Marine Corps 
Reserve transport pilots Guaranteed to 
withstand one “G."" 105 years and 30,000 
hours flying experience. This training cost 
the tax payers an estimated $2,450,000 
All hold at least commercial SMEL instru- 
ment ratings. 250 inches of waistline to he 
reduced as on 1 July 1958 due to RII 
Not addicted to work but have 25 deduc- 
tions who like to eat Education level 

Mean pencil pushers Have air- 
Will travel. PW-7438, Aviation Week 


Package Deal. 


craft 


specializing in new 

plastic lenses for visual, missile r 
and other units, seeks top connectior 
7459, Aviation Week 


(25): Comm. Lic. & Inst. 
Rating, Instructor, deg. in Eng. Technolog 
$ yrs Tool Eng. exp. Desires Engineering 
Flying position. PW-7457 Aviation 
Week 

Corporate Pilot, age 36, married, 
transport rating A.S.M.E.L. and 3 
hours corporate and airline type 
years sales engineering background. Desires 
piloting or piloting/sales position. Excellent 
background and references. PW-7414, Avia- 


airline 
10,046 
flying 


tion Week. 


FOR SALE 


For Sale——2 Packard Rolls Royce Airplane 


| Engines 


sudlow Sales 


Ohio 


Model V-1650-1 
High St. Columbus, 


What is 
your problem ? 


Competent men for your 
staff? . 


or are you looking for—or 


1763 S 





employment? . . 
offering —a business oppor- 
tunity of special interest to 
readers of this publication? 
You can get their attention 
—at small cost—through an 
advertisement in the Employ- 
ment Section of AVIATION 


WEEK. 
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GRADUATE EE*S: GENERAL ELECTRIC DISCLOSES HIGH PRIORITY PROGRAM FOR ATLAS q 








GUIDANCE SYSTEM. MANY POSITIONS OPEN IN ELECTRONIC MISSILE TECHNIQUES= ' 








ACCURACIES 
ON ORDER OF 1 PART 


IN 10 MILLION 


required for portions of G.E.’s 
ICBM ATLAS Guidance System 


aati an ICBM over a > 5000 mile tra- 
jectory into the target area demands a 
guidance system of unprecedented accuracy — 
and this is the calibre of the electronic system 
General Electric engineers are creating for 
ATLAS. 

But achieving designated accuracies and 
reliabilities in the laboratory is not enough. 
These high standards must be maintained in 
actual operational environments, with virtually 
no interruption or degradation. 


CAREERS IN STEP WITH THE FUTURE 


Engineers who join the Missile Guidance Prod- 
uct Section of G.E. are doing more than hasten- 
ing development of one of the nation’s most 
urgent programs — guidance for ATLAS. As 
Manager of the Section Richard L. Shetler 
states: “With this job behind us, there will 
remain no significant obstacle to the practical 
guidance and navigation of other space vehicles.’ 


Write in complete confidence to Mr. E. A. Smith, Room 3-B 


¢ 


General Electric 

Guided Missile 

Control Facility 
WS107A-1 


PROGRAM ACCELERATION OPENS UP 
WIDE RANGE OF POSITIONS IN: 
Systems analysis, evaluation & integration 
Systems and component reliability 
Transistorized circuits, pulse circuitry, 
IF-Video circuits 
RF and Microwave components & plumbing 
Communications control devices 
Doppler radar design & development 
Digital data processing techniques, data transmis- 
sion involving D & D of ground-based & 
airborne antennae, transmitters, receivers; 
application of transducers, transponders, etc. 


Test operations, including planning, range instru- 
mentation & test execution; development & 
application of automatic test equipment 


If you feel that your special skills and interests 
fit you to Work in any of the above areas, why 
not write us in detail? Qualified candidates will 
be invited to visit our facilities to meet with 
technical managers and gain first hand knowl- 
edge of the living advantages of our locations 
at Syracuse and Utica, N. Y. 


> 


MISSILE GUIDANCE PRODUCT SECTION 


GENERAL @@ ELECTRIC 


Court Street, Syracuse, N.Y. 


AVIATION WEEK, March 10, 1958 





asssiico SEARCHLIGHT SECTION woven 


BUSINESS OPPORTUNITIES 








FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED BENNINGER 
Executive Vice President 


Tel: Stanley 7-3411 Cable: Flytiger 


WORLD'S LARGEST INVENTORY 


oe - ' * 
Over $10,000,000 worth of New and Serviceable 
Parts “‘on the shelf’ ready for delivery. Every- 
thing from entire wing sections and quick change 


units to small bolts and nuts available. Prompt 
quotes. 


BETTER C-82’s 


ONLY AAF Overhauled models available on the 
market. Stored in ideal climate. 10 day delivery 
with fresh control surfaces. 


STEWARD-DAVIS, INC. 


FA 1-3414, P.O. Box 351, Gardena, Cal. 


EQUIPMENT - USED or RESALE 





IMMEDIATE DELIVERY 


TWO C46Rs 49,900 Ibs 


T CATEGORY 


TAS 220 mph 21,000 Ibs useful 
Zero time Cargo interior 
Licensed for up to 62 seats 


We are the owners 


L AND J TRADING COMPANY 
P. O. Box 1065 Int'l Airport 
Miami Phone MO 5-3771 

ASK FOR P. E. DIXON OR E. E. JONES 

















C18 and D118 
BEECHCRAFT 
FOR LEASE 


Deal Directly 
with Owner 


No deposit re- 
quired—no long- 
term contract. 


Encoutive ap- 
pointments 

Well equipped S888 monthly and 
y all you 
radio like. Aircraft hull! 
Full tnstru- insurance § inciud- 
mentation od. If desired air- 
© Good selection craft available for 
outright purchase 


TRADE-AYER COMPANY 
Linden Airport Linden, WN. J, 
Hunter 6-7690 


Pompano Beach 


FOR SALE 


OR LEASE 


DC4B or E 
C46F or A 


SPECIAL—C46A $47,500 
TOTAL TIME 2800 HOURS 
SINCE NEW—FLYABLE 


INTERNATIONAL AIRCRAFT MAINTENANCE CO 
Lockheed Air Terminal 
Hangar 3 Burbank, Calif 
Thornwall 26164 Cable: Interair Stanley 75378 

















FOR SALE 


54 PASSENGER 


CW20T 


$195,000 INCL. “0” TSO ENG. 
EMPTY WT. 30,438 LBS. 
TOTAL TIME 3500 HRS. TSO 1700 
TYPE CERT. RADIO INCL. OMNI 
DUAL INSTS. FUEL FLOW, BMEP 
INTERNATIONAL AIRCRAFT MAINTENANCE CO. 
Lockheed Air Terminal 
Hangar 3 Burbank, Calif. 
Thornwall 26164 Cable: Iinterair Stanley 75378 


FOR IMMEDIATE SALE 
BY CORPORATION 


LOCKHEED LODESTAR 


Serial No. 2453 
Time Airframe—3,695 hours 
R-1820-205, 216 & 132 hours. Com- 
plete radio including dual ADF’s and 
Omnis. Less than 200 hours since 
deluxe interior conversion by Horton 
& Horton. Will consider a light 
twin.in trade. For full particulars call 


Riverside 1-6138, Dallas, Texas 


Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —94 —202, —5, —72 


R985 R1340 R2000 


and ovr most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Lovis, Mo 























FOR SALE 


1—P&W J57 P6B 
Jet Engine 


Can be used for the training of me- 
chanics or ground crews. 


AVIATION INDUSTRIES CORP. 
965 West Grand St., Elizabeth, N. J. 


CAA Approved manufacturers of exhaust parts for 
R3350, R2800. Also R2000, R830 & R1820. 





ADVERTISE IT 
IN SEARCHLIGHT 








CERTIFIED INSTRUMENTS 


C. A. A. Repair Station No. 4004 


SALES AND GUARANTEED SERVICE OF PRES 
SURE @ ELECTRICAL GYRO INSTRUMENTS 
@ NAVIGATION AND OXYGEN EQUIPMENT 


— SPECIAL — 
Kolisman Periscopic Sextants #1471. $1150.00 
Pioneer Elect. Gyro Horizon 12402. . .$450.00 
Pioneer Elect. Horizon (PB-10) 214608. $425.00 


@ Lorge Inventory @ Ali Types 
@ Brochure Sent on Request 
@ Inquiries Promptly Acknowledged 


A.1.R. Corporation 
OAKLAND MUNICIPAL AIRPORT 
OAKLAND, CALIFORNIA 











FINEST AIRCRAFT 
MAINTENANCE 


Twin Beech - DC-3 - Lodestar 


CAA Approved Repair Station + 3964 
Class 1 & 3 Ne Limitations 





WS A 


ROCHESTER aleroat 
PHONE GENESEE 8.730! 


lela .14317, BE ae Collins, Bendix, Sperry, Lear, ARC 


RADAR 


AUTOMATIC PILOTS, NAVIGATION 
& COMMUNICATION SYSTEMS 
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a {VERNMENT 


property - salé - 


AIRCRAFT RESIDUE, MAJOR COMPONENTS, ASSEMBLIES 
AND THOUSANDS OF PARTS ARE BEING SOLD. ITEMS ARE 
BEING OFFERED IN SMALL AND LARGE LOTS. INTERESTED 
PARTIES ARE URGED TO SPECIFY TYPE OF MATERIAL DE- 
SIRED AND WRITE TO MAR-PAK CORPORATION. 


MAR-PAK CORPORATION, AGENT FOR THE UNITED STATES 
d 


AIR FORCE, IS DISMANTLING B-36 TYPE AIRCRAFT. THE 
BOX 15012 


* WRITE TODAY FOR 


DAVIS 


° MAR-PAK- CORP. 


MONTHAN A.F.B. 
* TUCSON ARIZONA : U.S.A. 


INFORMATION -* 








FOR RATES OR INFORMATION 


About Classified Advertising 
Ftd y * VI Graw Hill fcc , You 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 
JAckson 3-6951 


M. MILLER 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 


J. WARTH 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 


W. HIGGENS 


CINCINNATI, 37 
2095 Seymour Ave. 


ELmhurst 1-4150 
F. ROBERTS 


CLEVELAND, 13 
1164 Illuminating Bldg. 
SUperior 1-7000 


W. SULLIVAN 


DALLAS, 1 
901 Vaughn Bldg. 


Riverside 7-5117 
G. MILLER 


DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 


J. GRANT 


LOS ANGELES, 17 
1125 W. 6 St. 


MAdison 6-9351 
R. YOCOM 


NEW YORK, 36 
500 Fifth Ave. 
OXford 5-5959 


R. OBENOUR * D. COSTER * R. LAWLESS 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 


H. BOZARTH * R. EDSALL 


ST. LOUIS, 8 
3615 Olive St 
JEfferson 5-4867 


F. HOLLAND 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 


R. ALCORN 
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World leader in jet travel 





selects 
, a ~ 


4 


, LORAN 








BOAC — British Overseas Airways Corporation —is the latest international airline to order Edo Loran. 
The new Edo long-range navigation system, already thoroughly flight tested, 
will be installed as original equipment as BOAC takes delivery of the Bristol jet-prop Britannias it has on order. 


As a result of extensive operational appraisal across both 

the Atlantic and Pacific Oceans, Edo’s pilot-operated Loran has already been selected 

by Pan American World Airways, Qantas and Cubana for their jet 

and turboprop fleets. Other international carriers are currently evaluating the equipment. 


Airline pilots and technicians alike endorse Edo Loran for speed 
and ease of operation, accuracy, and reliability in service. Precise 
fixes are obtained by the pilot in a matter of seconds from the direct- 
reading cockpit display. Weight of entire unit is only 29 pounds. 
Design and performance of this new Edo Loran, plus the acknowl- 
edged reliability of the Loran System, make this the logical choice as 
basic long-range navigation equipment for modern airliners. 


Installation of Edo Loran in Pan American Boeing Strato- 
cruiser shows compact design and convenient mounting for 
pilot operation. 34 ATR receiver unit is remotely installed. 


Technical brochure #C-3 available on request. 


EDO Corporation 


College Point, Long Island, New York 


ine Of Marine and Airborne Electronic Equipments 
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work on the newest advanced II eapons 


ENGINEERS: 


Systems 


THERMODYNAMICIST 


Experienced in the field of aero-thermodynamics and heat 
transfer and capable of directing the activities of other en- 
gineers in research and development work in aerodynamic 
heating at hypersonic speeds and in applications of theory 
to structure and equipment heating. 

Should be capable of formulating wind tunnel and other 
laboratory test programs concerned with aerodynamic heat- 
ing and heat transfer. Should have a good theoretical back- 
ground in aerodynamics and thermodynamics with some 
special emphasis on boundary layer theory and real gas 
effects. M.S. or Ph.D. degree preferred. 


OPERATIONS ANALYSTS 


Opportunities in operations analysi: covering the whole 
spectrum of Weapons Systems. M.S. or Ph.D. in Engineer- 
ing, Math, or Physics preferred. B.S. with exceptional expe- 
rience will also be considered. 
For more information please write to Mr. A. C. Stevenson, 
Engineering Personnel, North American Aviation, Inc. 
Los Angeles 45, California. 

INC. 


NORTH AMERICAN AVIATION, 
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8 out of 10 chemical milling plants  - 
use Turcoform Products, ; 
made by CHEM-MILL'* 


*Sole licensing agents under Patents by North 


American Aviation, Inc., and Turco Products, 
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DIVISION OF TURCO PRODUCTS 
6135 South Central Ave., Los Angeles 1, Calif. 
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Working Force 


} 


is somewhat of a surprise to many 


here to read in the Feb. 3 p 23 
suc of Aviation WEEK, in. connection 
ith the development of the Polaris power 
plant, that \erojcet-General’s Solid 
Rocket Plant, which is developing the solid 
propellant system, has expanded 
from a nuck 1956 to a present 
working force of over 700.” The fact is 
that the expansion from five to 700 referred 
| to the Polaris ind not to 
the Solid Rocket Plant as a whole Che 
Solid Rocket Plant, which has 
xistence since 1951, actually has 
of 2,631 Total Aerojet personnel at 
ind Sacramento is in excess of 11,000 
ling 1,000 more before June 
Greorce E. PeELLerier 
Director of Public Relations 
\crojet-General Corp 
Azusa, Calif 


s of five in 


pecifically group 
been in 
1 working 


a 
Make It Known 

uuld like to take this opportunity te 

late Dr Braun and 

on the successful launching of the 

S. satellite, thus saving some face 

for the U. S. A satellite which should and 

ould have been up a year or two ago. The 

\merican people now can re-enter their day 

bubble, and slumber- 

having been half awakened bv the 


Wernher von 


lreaming return to 


nd aft 
two Russian satellites 
. 


must be now to others 


political 


ipparent by 
vhat lack of Ie idership 
lunders and advice from “overnight missile 
have done and could do to this 
You cannot run the U. S. with 
three presidents: Sherman Adams, James 
Hagerty and the vacationing-golfing Eisen 
| last and less important 

With evidence pointing to the 45 cent 
lollar, high cost of living and increase in 
unemplovment, this country will not 
which will 
defense and 


stupid 


Xp rts 


ountr 


iOwe’l who 1S 


oordinate its missile program 
ost less and 
fFense 

Also, 
is this 
steps toward 
employment situation and shatter the econ 
my and prosperity of this country, which 
is based strictly on the war threat. Direct 
vidence of this is shown when a state whosc 


issure a superior 
it should be evident to some that it 
that cannot afford peace. Any 
peace would increase the un 


ounttr 


unemplovment reaches an alarming propor 
tion sends representatives to Washington to 
defense \ solution, 

so showing that this country 
under three 


obtain more contracts 
ves, but more 

sick and declining rapidly 
presidents, too many “know it all” generals 
ind admirals, and lying politicians 

1958 and 1960 vears, and 
time for enough propaganda to make anyone 

k. Some will vote and others will continue 
haracters elected will not be 
much 


ire election 


to sleep. The 
nen of wisdom, but you don’t have 
hoi 

In all probability, you can make these 
characters give you a coordinated or better 
missile program and economy if you make 
a big business 


it known that vou and not 


94 


iviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42 St... New York 36, N. Y. Try 
to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
or a political party are the government of 
the U.S 

In parting | would like AW 
what happened to the report sent to Wash 
ington by the Space Flight Committee of 
the American Rocket Society, such as in 
whose wastepaper basket was it filed. Thank 


to find out 


vou 
Epwarp H. Trasxo 
West Hartford, Conn 


al . 
Teacher-Engineer 
letters that you 
proper! 


have re 
utiliza 


The series of 
ceived on the subject of the 
tion of engineers seems extraordinary to me 

I am the chairman of a university mechan 
cal engineering department. We have grad 
uate students and first rate research in prog 
ress, and would be very glad to employ a 
suitably qualified engineer who wishes to 
idvance professionally and is not ifraid of 
the hard work associated with teaching. 

Joun O. OuTwarTeEr 

Chairman 

Department of Mechanical Engineering 
The University of Vermont 

College of Technology 

Burlington, Vt 


Necessary Stimulus 


In reply to the letter by James Rarick in 


certainly 


issue (p 102), I 
sharing 


those 


the Dec. 30 
want to be counted among 
Mr. Rarick’s sentiment 
I have written a letter already to my Con 
gressman, and I hope this letter by Mr 
Rarick will be the necessary stimulus to get 
1 real program going to improve the plight 
of the engineer 
I can’t for the life of me understand why 
the Engineering Council for Professional 
Development hasn't entered the scene 
Cheers to Mr. Rarick—let’s all climb on 
the bandwagon before it’s too late 
Rospert D 
Joplin, Mo 


Evins 


. > 

Practical Solution 

For several years I’ve been subscribing to 
your magazine, and feel that it is one of the 
finest edited, regardless of type 

But, I think you are not perfect, to me, 
in one respect—comparison. For instance, 
the Jupiter-Thor controversy. It would be 
easier for readers to check out a list of 
iulvantages, disadvantages, weights, produc- 
tion status, etc., right along side each other, 
rather than look them up in several issues 
scattered over many The coverage is 
excellent, just hard to align 

More interesting to me, at least, would 
be direct comparison of Russian and Ameri 

in aircraft types. For instance, in the Jan 


pages 


+ + 


short analysis of 
Sukhoi Fishpot (p. 35). 1 
more data available, but 

how does it stack up against its 
and European counterparts? 

which are its likely opponents? The F-104 
is a day fighter, the F-106 an interceptor 
the F-101 an escort fighter, the FSU 3 
in particular) a Naval counterpart, the 
P. 1B a European counterpart 


20 edition you give a 
3 know there 


more t 


importan 
America 


Moreover, 


\ ce VcTsa 
which is the F-105’s Russian counterpart? 
What are the differences between the F-1| 
ind the F-107? Are European models 
parable? 

These are the readers woul 


like to see 
tical solution? 


questions 
inswered. Can you find a pra 
Tom Ratu 
Pasadena, Calif 
AW’’s job is to report the facts. The rea 
ers make their own comparisons and juds 
ments.—Ed 


. >. 
High Caliber 

Re the “El Paso Taxpayer” letter (AW 
Dec. 23, p. 102), as an ex-Civil Service 
emplove now working in private industry, | 
take exception to the tone and content of 
his remarks 

I worked for nearly 20 vears with the N 
tional Advisory Committee for Aeronauti 
a Civil Service organization, and during 
that time I became thoroughly acquainte 
not only with mv own organization but witl 
ind engineers from 
testing 


representative scientists 
many other government 
development and regulatory agencies, in 
cluding Navy Bureau of Aeronautics, Red 
stone Arsenal, Civil Aeronautics Administra 
tion and others 

Almost without exception these personne] 
were high caliber men, well qualified tech 
nically, hard working, and generally under 
paid by industry standards 

\s for their not being suited to hok 
down corresponding jobs in industry, that 
must evoke hollow laughter fron 
Civil Service supervisors who have 
their staffs lured away by more _ lucrative 
offers from private industry, which obvioush 
feels that these people are competent 

Also, the “Why thes 
‘non-essential’ employes) recruited 
in the first place ?” is pointless. Anyone 
can become non-essential if the work 
drops or there is a shift in emphasis to an 
other type of work 

It doesn’t follow that they 
essential when they were hired 

Thousands of qualified engineers in the 
aviation industry have recently found them- 
to cutbacks and 


research, 


idea 
seen 


question were 


people 


load 


were non 


selves “non-essential” due 
stretchouts 
Granted that there are some incompetent 
and loafers in the Civil Service, it is grossh 
unfair to the large number of able, hard 
working government personnel to tar them 
all with the same stick 
It’s easy, but inane, to glibly toss around 
wisecracks re “The Civil Servant’’ missile 
etc. Let's criticize constructively—and selec 
tively! 
Joun R. Westra 
Florissant, Mo. 
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1,000 pilots helped Sperry design this 


INTEGRALLY LI 


Sperry’s famous I.1.S. now features inte- 


gral lighting for “perfect readability” 


under all flight conditions — daylight, 
twilight, night and instrument. 

The new integrally lighted instru- 
ments are already slated for use aboard 
such advanced aircraft as the Boeing 
707, Douglas DC-8, Convair 880, Fair- 
child Friendship and Lockheed Electra. 
They incorporate recommendations 
from more than 1,000 airline, military 
and executive pilots who “‘flew”’ the 
instruments during development. 

The Sperry Integrated Instrument 
System is an important contribution to 
aircraft instrumentation. It provides a 
Zero Reader* Flight Director which has 


been effectively combined with the 
Gyro-Horizon, pictorial presentation of 
radio beam position, and numerous other 
desirable features aimed at operational 
simplification, greater flight safety, space 
saving and reduction of maintenance. 
Reading white in daytime, the instru- 
ments glow a rich “aviation red” at night 
This color aids night vision, reducing 
the adjustment a pilot’s eyes make as his 
gaze shifts between instruments and out- 
side objects. Color remains stable be- 
cause permanent filters are used instead 
of stained lamps. And illumination is 
uniform at all brightness settings. Shock- 
resistant lamps—as many as 10 to a 
single instrument—operate below their 


GHTED 1. L.S. 


(INTEGRATED INSTRUMENT SYSTEM) 


rated voltage to assure long service life 
and reliable illumination. 

Write our Aeronautical Equipment 
Division for more information on this 
newest Sperry contribution to safer, 
more efficient flight. *T.M. 
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a al ht 
ni-str eugos WJlastic Stop nut from 
ESNA’S broad product line 


160,000 
PSI BOLTS 


Such as Types MS 20004 
and NAS 144 


180,000 


HIGH STRENGTH PSI BOLTS 


SHEAR BOLT Such as Type NAS 624 = 


ZEB 1845 
Such as Type NAS 333 Nut—double hex, 550°F 


EB 
Nut—double hex, 250°F 


1610 a 1610 : 
Nut-hex, 250°F Nut—hex, 250°F 


ZEB 1 1845 
ULTRA Nut—double hex, 550°F 2 


HI-TENSILE : 2752 
(220,000 PSI) Not- — os 


Type Bolts 
2552 
Nut-borrel, floating 
lightweight, 250°F 


1452 
Nut-barrel, 250°F 
N3220 


Nut-barrel, floating . 
350°F 
2452 


NAI0O1 


t- 1, a htweight, 
on —_— or = Nut Anchor, Two Lug 
250°F 


The high loading inevitable in today’s supersonic .= > 
aircraft designs makes it essential that the a OR 
entire structure be strengthened—with a 

minimum increase in weight. In fastening, this 3 LH2577 (NAS 577 New 
means that fewer but stronger fasteners are Nut-barrel, floating 

desirable. To meet this need, ESNA now $ 550°F D4 

has available a complete line of high tensile 


self-locking nuts to match the full temperature and tensile range of the high strength bolts. There is 
also a wide variety of nut “shapes” to cover a broad range of structural application requirements. 








We will be glad to send you complete details on any of the nuts shown here or 
to help you with any of your specific fastener problems. Just write Dept. N45-325. 


> ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 Vauxhall Road, Union, New Jersey 





